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There are many different types of indoor air pollutants. This diagram represents only a few. 


To learn more about contaminants in water-damaged buildings, read our paper titled 
“Molds, Mycotoxins and Related Contaminants in Water-Damaged Buildings.” 
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Overview 


Astute physicians and healers have been aware of the existence of environmental toxins 
for over a thousand years. The list of substances, both naturally occurring and manmade, which 
may cause harm to the human organism, is continually growing. Curiously, while heart disease, 
cancers and rare exotic illnesses frequently grab headlines, illness due to environmental sources, 
though incredibly common, often receive little or no media coverage. 


Typically, little education is offered to allopathic physicians in their medical training on 
this subject. Hence, there is poor understanding of the concept that our environment is capable of 
slowly poisoning its inhabitants. 


In this paper, we will discuss several common indoor air pollutants (excluding molds, 
mycotoxins, bacteria and biological contaminants found in water-damaged buildings). To learn 
more about those indoor air contaminants, read our paper titled “Molds, Mycotoxins and Related 
Contaminants in Water-Damaged Buildings.” 


Because there are so many contaminants that effect indoor air quality, our discussion is 
not mean to be all inclusive. We have provided a brief overview of several common indoor air 
contaminants and included references to many research papers. However, there are thousands of 
additional research papers available. 


The significant impact of indoor air pollution is summed up in the following reports: 


In a 1989 report from the U.S. Environmental Protection Agency (EPA): 


Health effects from indoor air pollution cover the range of acute and chronic effects, 
and include eye, nose, and throat irritation, respiratory effects, neurotoxicity, kidney 
and liver effects, heart functions, allergic and infectious diseases, developmental 
effects, mutagenicity, and carcinogenicity.’ 


In a 2010 report by the WHO on indoor air quality and selected pollutants: 


Indoor exposure to air pollutants causes very significant damage to health globally— 
especially in developing countries. 


Indoor exposure to air pollutants causes very significant damage to health 
globally. Health effects from indoor air pollution cover the range of acute and 
chronic effects, and include eye, nose, and throat irritation, respiratory effects, 

neurotoxicity, kidney and liver effects, heart functions, allergic and infectious 

diseases, developmental effects, mutagenicity, and carcinogenicity. 
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In a 2016 report by UNICEF that focuses on the impact on children: 


In this 2016 report, UNICEF considers the combined impact of outdoor and indoor 
pollutants on children. Clearly, outdoor pollution also affects our indoor environments. UNICEF 
emphasizes the urgent need for countries to take action now. They say it very succinctly with the 
statement---“the impact is commensurately shocking.”* 


Brief history of indoor environmental exposures 


The published roots of toxicology extend back over a millennium.’ However, thorough 
understanding of many toxins is not nearly as prevalent as one would expect in our modern 
medical society. 


Typically, a few individuals discover the toxic potential of a substance (such as asbestos) 
and publish their findings. However, history has shown that it may take 3-4 decades or longer for 
the public and Western medicine to accept (or uncover) the truth about the danger. 


Occasionally, an environmental illness becomes national news overnight. Legionnaire’s 
disease, caused by the Legionella bacteria, became a media superstar in the summer of 1976 as 
hundreds of people became ill at the American Legion convention in Philadelphia, Pennsylvania. 
However, this is the exception for most environmental poisons. 


If we look at tobacco as an example, it was more than 50 years before the truth was 
revealed and, yet, the tobacco companies are still continuing to produce and sell those products. 


This delay in widespread awareness of scientific findings is not new and was certainly 
around in the times of Copernicus (1473-1543), Galileo (1564-1642) and others whose theories 
and proofs were opposed by powerful 
controlling bodies. In time, however, the truths 
of their works prevailed. 





7 
| 


DISEASES 
oO 





Another important environmental 
health publication in history was a book by 
Bernardini Ramazzini in 1700. He published a 
book titled “De Morbis Artificum’” (Diseases 
of Workers) that discussed the health hazards 
affecting workers including chemicals, dust, 
metals and other agents.” 


E 
WORKERS 








This book highlights a number of 
environmental toxins, most of which have already been accepted as capable of causing 
significant disease. Studying their individual histories of usage and poison potential discoveries 
confirms that we, as people and as physicians, are usually slow to accept that these substances— 
found in most homes, schools and workplaces—are capable of harming us and our children. 
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A 2013 research paper describes the situation as follows: 


Escalating numbers of people throughout the world are presenting to primary care 
physicians, allergists, and immunologists with myriad clinical symptoms after low-level 
exposure to assorted everyday chemicals such as smoke, perfumes, air fresheners, paints, 
glues and other products. 

eee 
The emerging problem of ubiquitous adverse As usual in medical history, 
toxicant exposures in modern society has resulted in 
escalating numbers of individuals developing a 
chemical sensitivity (CS) disorder. As usual in 
medical history, iconoclastic ideas and emerging 
evidence regarding novel disease mechanisms, such controversy, resistance and 
as the pathogenesis of CS, have been met with sluggish knowledge translation. 
controversy, resistance and sluggish knowledge 
translation.° 


iconoclastic ideas and emerging 
evidence regarding novel disease 
mechanisms have been met with 


To learn more about the decades-old strategy of denying the health effects of 
environmental exposures, read our paper titled “Discussion of Naysayers and Deniers.” It 
provides a detailed discussion of Big Business and other naysayers and their long-term strategy 
to deny the health effects of tobacco, mold and other toxins. 


Brief summary of the financial impact 





The U.S. EPA estimates that up to 50% of all U.S. buildings are water damaged, and the 
bill to correct all these spaces is enormous. State and Federal governments do not want to pay 
this price, nor do school districts or other employers. Building insurers have quietly exempted 
themselves via the addition of mold riders in their policies (non-existent 20 years ago). 


On a global basis, “the prevalence of indoor 
dampness varies widely within and among countries, 
continents and climate zones. It is estimated to affect 10— 
50% of indoor environments in Australia, Europe, India, 
Japan and North America. In certain settings, such as river 
valleys and coastal areas, the conditions of dampness are 
substantially more severe than the national average.”” 


Meanwhile, more and more people are getting sick 
in the buildings where they live, attend school and work. 
By keeping the issue hushed, government agencies and Big 
Business have avoided payment and have pushed the costs onto the “little guy” (i.e., the 
individual homeowners, small businesses, etc.). 





Although the risks of mold are still being denied or downplayed by naysayers and 
government agencies, there is increasing attention toward other types of indoor air pollution. One 
area of interest is endocrine-disrupting chemicals. In a 2016 report, they estimated the cost of 





GIHN—Indoor Air Contaminants (September 2017) Page 5 


healthcare and lost earnings due to illness caused by endocrine-disrupting chemicals at $340 
billion in the U.S. They also provided an estimate of these same costs for Europe, showing an 
annual cost of $217 billion.® 


A 2017 report from Europe reported the annual cost of asthma and chronic obstructive 
pulmonary disease at €82 billion ($93 billion).’ 


In Finland, the estimated the cost of health problems associated with mould and damp is 
450 million euros each year. If you add the cost of repairing the problems, the total reaches 1.4 
billion euros.” 


A 2011 report estimated the cost of environmental disease in children at $76.6 billion. It 
is important to note that this estimate includes only the costs of lead poisoning, prenatal 
methylmercury exposure, childhood cancer, asthma, intellectual disability, autism, and attention 
deficit hyperactivity disorder. The actual costs would be much greater if all types of 
environmental exposures were included. The authors stated that a new estimate was needed 
because “few important changes in federal policy have been implemented to prevent exposures 
to toxic chemicals.”" 

According to a 2016 report, the estimated cost in ———EEEEEEE——E>~ 
Africa of outdoor pollution is $215 billion and indoor The estimated cost of indoor and 
pollution is $232 billion.'”!° outdoor pollution in the European 
Region is $1.6 trillion. This is nearly 
1/10 of the gross domestic product 
(GDP) of the entire European Union. 


Another study estimated the cost of air pollution 
(indoor and outdoor pollution) of 53 countries in the 
European Region at $1.6 trillion. This is nearly 1/10 of 
the gross domestic product (GDP) of the entire European 
Union." 


If you look at the other side of the equation, billions of dollars could be saved if we 
implemented specific steps aimed at improving indoor air quality. 


According to a 2000 report by Fisk, et al “the estimated potential annual economic 
savings plus productivity gains, in 1996 dollars, are approximately $40 to $200 billion” if we 
would implement specific scenarios to improve indoor environmental quality in U.S. office 
buildings.’ 


Imagine how big those savings would be if we also made these changes in schools, 
homes and other structures around the world. 


Individuals, employees, teachers, students, families and potentially millions of people are 
suffering, while Big Business works hard to protect their financial interests. 


For details about the statistics and financial impact of indoor air contaminants, read our 
paper titled “Global Burden of Indoor Air Contaminants.” 
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Indoor air contaminants cause significant damage to health globally. 


It is staggering to comprehend the enormous impact on our global society as literally 
millions of individuals and families are harmed by contaminants inside our homes, schools and 
workplaces. The financial costs are equally staggering with estimates in the hundreds of billions 
of dollars. The statistics presented throughout this paper should catch the attention of every 
physician, every lawmaker and every layperson. 


Changes over the years in building philosophy, construction materials, pesticides, usage 
patterns, etc., along with new awareness and improved testing capabilities, have brought us to the 
understanding that some buildings are sick and can make their occupants sick. Shoddy 
construction practices and environmental disasters also contribute. 


People spend approximately 90% of their time indoors. As such, it is a disconcerting 
thought that the structures where we live, work and go to school might lead to significant and 
even deadly health problems. 


AS a society, we trust and even cherish many of these edifices. Yet some harbor hidden 
and harmful dangers. 


Imagine how different things could be if the truth came to light and all vested parties 
worked together to improve our indoor air. 


e Medical costs would drop significantly. 

e Doctors would have accurate, reliable information and be able to provide proper 
medical diagnosis and treatment. 

e We could reverse the huge increase in asthma rates and reduce the billions of dollars 
being spent on asthma-related illnesses. 

e Builders and construction firms would have the information they need to create safe 
and healthy homes, schools and workplaces. 

e Teachers and students could teach and learn in schools with healthy indoor air, 
increasing their productivity, improving their education and attendance, and 
increasing their chances for success in school and in the future. 

e Employees could work in buildings with healthy indoor air, increasing worker 
productivity and decreasing sick days and workers’ compensation claims. 

e Disability claims would drop significantly, reducing the cost and administrative 
burden of the rapidly increasing number of social security and private employer 
disability cases. 

e Poor indoor air quality situations would be handled correctly, enabling business 
owners and landlords to properly remediate and remove contaminants, and prevent 
homeowners, tenants and employees from losing their homes and jobs as well as their 
lifetimes of achievements. 


In other words, we would create a healthier, more productive society worldwide. 
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Throughout this paper, we will discuss many indoor air contaminants. When evaluating 
the impact of indoor air contaminants, it is important to consider all of the possible sources, as 
well as the acute and chronic health effects. 


Indoor Air Contaminants 


There are many types of indoor air contaminants. When evaluating the impact of indoor 
air contaminants, it is important to consider all of the possible sources and the acute and chronic 
health effects. 

SS a 

This paper focuses on indoor contaminants--excluding 
mold, mycotoxins and related contaminants in water-damaged 
buildings. To learn more about those contaminants, read our 
paper titled ‘Molds, Mycotoxins and Related Contaminants in important to consider all of the 
Water-Damaged Buildings.” 


When evaluating the impact of 


indoor air contaminants, it is 


possible sources and the acute 


The list of indoor contaminants included in this paper and chronic health effects. 


are asbestos, chemicals, electromagnetic fields and radio =~ 
frequencies, lead, particulate matter, products of combustion, 

radon and volatile organic compounds. This list is not exhaustive, but it discusses some of the 
major types of indoor contaminants that affect the air we breathe inside our homes, schools and 
businesses. 


Asbestos 


Asbestos has been used by humans for more than 4,500 years, but it became more widely 
used during the Industrial Age. The chemical properties of asbestos make it an effective fire 
retardant and electrical insulator even at high temperatures. 


Asbestos is the commercial name given to six naturally occurring fibers. These six fibers 
belong to two subgroups (amphibole and serpentine), each differing in chemical formula and 
physical properties. ©!” All types share the property of 
mutagenicity (1.e., being able to induce malignant 
eee transformations in the deoxyribonucleic acid (DNA) 
of exposed cells). It is well established that all forms 


: 20-2 
of asbestos are carcinogenic. 5 


Crocidolite (blue asbestos) was found in 
Africa in the early part of the 19" century, and 
amosite (brown asbestos) was discovered in South 
Africa. Amphibole forms of asbestos predominate as 
they are able to penetrate deeper into the lung. A 
chronic foreign body reaction develops with resultant interstitial fibrosis due to a chronic 
inflammatory response. Crocidolite and amosite are two of the five amphibole types of asbestos, 
and they have the greatest potential for human health damage. 
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Chrysotile (white asbestos), the only serpentine mineral in this group, was discovered in 
1876 in Quebec, Canada. It is capable of inducing multiple malignancies in persons exposed. 
According to the U.S. EPA, chrysotile accounts for approximately 95% of asbestos found in 
buildings in the United States. 


Over 3,000 asbestos containing products have been used primarily as fire retardants and 
to insulate wiring and plumbing in homes, schools, offices and industrial plants. However, 
asbestos has been used in many other products. 

While most exposure occurs with those who mine, 
fashion or use asbestos professionally, exposure from 
buildings can also occur. Asbestos fibers remain in the 
materials in which they are used, but aging can cause these 
materials to become friable and release respirable fibers into 
the air. It has also been found in drinking water due to the 
erosion of natural deposits, leaching from asbestos in 
landfills and the deterioration of asbestos-containing pipes. 





Remodeling or renovations of buildings further 


disrupts these materials and allow asbestos fibers to infiltrate the air of indoor spaces. The most 
common diseases associated with chronic exposure to asbestos are asbestosis and pleural 
abnormalities (mesothelioma, lung cancer).””*’ Cancers associated with asbestos exposure affect 
the lungs, larynx, ovaries, pharynx, stomach, colorectum and other organs. 


Mesothelioma 


Mesothelioma is a cancer of the pleural lining of the lungs and other organs. Concomitant 
smoking increases the risk of all types, except mesothelioma, by a factor of 50 to ga 


While there is overwhelming evidence that asbestos exposure is the cause of 
mesothelioma, there have been some cases where only indirect or low level acute exposure could 
be documented.*!*” One third of all mesothelioma victims have been found to have tissue 
asbestos fiber counts that did not exceed the levels associated with ambient background exposure 
suggesting that there is no “safe level” of exposure. In fact, according to the EPA, if there is a 
safe level of asbestos, it is currently below science’s ability to detect it.* 


Asbestosis 


Asbestosis is caused by inhaled asbestos fibers instigating chronic inflammation and 
scarring or fibrosis in the lungs, typically after long term exposure such as with mining or 
asbestos manufacturing. Asbestosis typically presents as dyspnea, usually with exertion, and can 
progress to cor pulmonale [irreversible right-sided heart failure associated with pulmonary 
hypertension (increased blood pressure in the blood vessels of the lungs)] oe 


This cancer presents as dyspnea, chest pain and weight loss. It may occur decades after 
exposure with an average latency of 35 - 40 years. Surgical and radiation interventions are 
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relatively ineffective, while newer chemotherapeutic agents offer some possibility for 
improvement.” *°° There is no cure for mesothelioma and survival rarely exceeds two years from 
diagnosis. However, a new study in 2016 showed the mesothelioma patients who receive 
chemotherapy survive longer than patients who did not.*° 


Cross contamination (also known as secondhand or secondary exposure) has occurred in 
laundries where exposed asbestos and power plant workers’ uniforms were washed.*’ These 
secondhand exposures have led to asbestosis in caregivers and family members of exposed 
employees. These individuals are often referred to as the “second wave” of asbestos victims. 
Similar cross contamination is found with other environmental toxins. 

[SE 

In the late 1970s, it was discovered that the 
industry had been aware, for more than 40 years, of Secondary Exposure 
the many health hazards of asbestos.** Sound 


ae sia . : rT 
familiar? This is another example of Big Business Rsbestés Gust call be brought 
hiding the truth about the dangers of their products--- PRG ane eae rs 
just like the tobacco companies hid the truth about oo ee eb gibulad >. “glad seh 


he fib! Lakehead 
the dangers of tobacco for more than 50 years. a ae 


as secondary exposure, 


Asbestos has been banned in 55 countries 
worldwide.’ Some of the recent announcements 
include: 





e Canada issued new regulations under the Canadian Environmental Protection Act 
and updates to national building codes that will ban asbestos and asbestos- 
containing products by 2018.*° 


e The President of Sri Lanka announced a total ban would take place in 2018.) 


e The Ministry of Commerce in Oman announced their decision to “ban the import 
of asbestos was to ensure that no product which contains asbestos, or was 
manufactured with asbestos, would enter the country.”*” 


In the United States, asbestos is banned for “new uses” (products that have not 
historically contained asbestos), and certain asbestos-containing products (such as corrugated 
paper, rollboard, commercial paper, specialty paper and flooring felt) or asbestos-containing uses 
(such as asbestos pipe insulation and spray-applied asbestos materials).** However, asbestos has 
not been fully banned in the U.S. or in other countries such as China, Russia, India, Singapore, 
Taiwan, Mongolia and Ukraine. 


Chemicals 


There are thousands of harmful chemicals in our food, water, soil and air, and the number 
is rapidly increasing. This section will highlight some of the most common categories. 
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The authors of a new paper published in June 2017 provide an excellent introduction to 
this topic, as follows: 


In a colossal “toxicological experiment” carried out over the last few decades, there has 
been the unprecedented production and release of tens of thousands of chemical agents 
into the environment without sufficient consideration for human safety and without 
credible testing to secure the absence of danger or harm. Such chemical pollutants are 
now ubiquitous and surreptitiously linger within our foods, our air, our water, and even 
within our bodies.“* 


United Nations (Globally Harmonized System of Classification and Labelling of Chemicals) 





In 2017, the United Nations published the seventh revised edition of a report that 
provides detailed information on the classification and labelling of chemicals. The first edition 
was published in 2003, with subsequent editions published in 2005, 2007, 2009, 2011 and 2013. 


This system is known as the Globally 
Harmonized System of Classification and 


Labelling of Chemicals (GHS). Due to the fs ie] & 
worldwide use, sale and distribution of The Globally 
chemicals, they created one system that could Harmonized System 
be used throughout the world to classify and = pee es 


label these products. 


It was a significant task to bring 
together the policies and practices of numerous 
countries around the globe to develop one 
harmonized approach. GHS was the 
culmination of more than a decade of work 
(beginning with a United Nations mandate in 
1992). The participants in the process represented a multitude of countries, international 
organizations and stakeholder organizations from a vast number of disciplines. Early in the 
process, they agreed on 10 key principles of harmonization.” Here are three of those principles: 





(a) the level of protection offered to workers, consumers, the general public and the 
environment should not be reduced as a result of harmonizing the classification and 
labelling systems; 

(b) the hazard classification process refers principally to the hazards arising from the 
intrinsic properties of substances and mixtures, whether natural or synthetic; 

(c) in relation to chemical hazard communication, the safety and health of workers, 
consumers and the public in general, as well as the protection of the environment, 
should be ensured while protecting confidential business information, as prescribed 
by the competent authorities.” 


The U.S. EPA has not adopted the GHS approach. As stated on the EPA website: 
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EPA has not adopted GHS for pesticide product classification and labeling. In most 
cases, GHS hazard statements and pictograms should not appear on pesticide product 
labels sold and distributed in the United States.*° 


Although the U.S. EPA has not adopted GHS, they acknowledged the benefits of using 
GHS for product labels, as follows: 


If adopted, GHS will provide an internationally consistent basis for classifying chemical 
hazards. Once hazards are classified, GHS will also ensure that signal words, pictograms 
and hazard statements have the same meaning in all settings, domestically and 
internationally. This will simplify hazard communication and result in safer 
transportation, handling, and use of pesticides. This approach will benefit all countries 
that adopt GHS and should be particularly useful for countries without well-developed 
regulatory systems. 


GHS also will reduce costly and time-consuming activities needed to comply with 
multiple classification and labeling systems, promoting more consistency in regulation 
and reducing non-tariff barriers to trade. 


Currently, the U.S. EPA uses only two pictograms to warn of dangerous chemicals (1.e., a 
version of the skull and crossbones for the most severe categories of acute toxicity and a flame 
symbol for certain highly flammable pesticides). 


Flame Retardants 


Flame retardants are used in a wide variety of products including furniture, car seats, crib 
mattresses, changing table pads and other household and children’s products. Manufacturers add 
these chemicals to slow the spread of flames in case they catch fire. Research on lab animals has 
shown that many of these chemicals cause cancer, alter hormones and damage brain cells. 


A 2011 study found that 80% of the products tested contain chemical flame retardants 
can accumulate in babies’ bodies. More than 1/3 of the products tested contained the same 
chemicals that were removed from children’s pajamas in the late 1970s.4” 


Those early flame retardant chemicals included polychlorinated biphenyls (PCBs), 
polybrominated diphenyl ether (PBDE) and Tris phosphate. 


Because those early flame retardants have been restricted or phased out, alternative 
chemicals—organophosphate flame retardants (OPFRs) —are being used. However, these 
chemicals have also been found to be harmful.”* 


Personal Care Products 


Many of your common, every day personal care products contain harmful chemicals. 
These products include cosmetics, soaps, shampoos and other personal hygiene items. We will 
discuss just two of the chemicals found in personal care products. 
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1-4,dioxane 





In 2007, the Environmental Working Group 
studied the ingredients in more than 27,000 personal 
care products. One chemical, known as 1,4-dioxane, 
was found in more than 28 percent of the products.” 


In three product groups for babies (bubble baths, 
shampoos and soaps), they found more than 55% of the 
products contained this chemical.”° 





Contrary to industry statements, there are no 
regulatory standards that limit formaldehyde, 
1,4-dioxane or most other toxic chemicals in 
personal care products sold in the United States. Other nations have stricter standards.”° 


Canada has also banned this chemical from personal care products. In addition, since 
2006, manufacturers must disclose all cosmetic ingredients and are required to register their 
51 
products. 


The European Union (EU) has banned 1,328 chemicals from cosmetics (including 1,4- 
dioxane). The EU Cosmetics Directive was adopted in January 2003, and the most recent 
revision occurred in 2013.” 

ree 

In comparison, the U.S. FDA has only banned or 

restricted 11 chemicals from cosmetics. Unlike the 

United States, EU law requires pre-market safety banned 1,328 chemicals from 

assessments of cosmetics, mandatory registration 

of cosmetic products, government authorization 
for the use of nanomaterials and prohibits animal 
testing for cosmetic purposes.” 11 chemicals from cosmetics. 


The European Union (EU) has 


cosmetics. In comparison, the U.S. 
FDA has only banned or restricted 


In April 2017, two senators petitioned the U.S. 


Food and Drug Administration (FDA) to prohibit the use of 1,4-dioxane in personal care 

products. The FDA says it has been monitoring levels of the substance in cosmetic products 

since the 1970s, amid concern from studies linking it to cancer. However, they have not taken 
52 

action. 


Oxybenzone 


Oxybenzone is another harmful chemical found in many sunscreens and at least 567 other 
personal care products. A 2008 study by the U.S. Centers for Disease Control and Prevention 
(CDC) found that 97% of Americans are contaminated with this chemical. A companion study 
released one day earlier found this chemical is linked to low birth weight in baby girls whose 
mothers are exposed to oxybenzone during pregnancy.” However, the CDC still recommends 
the use of sunscreen with oxybenzone.™* The U.S. Food and Drug Administration (FDA) has 
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delayed issuing final sunscreen safety standards for almost 40 years and still lists oxybenzone on 
the list of “acceptable active ingredients” in sunscreen products.™° 


Pesticides 


Pesticides are chemicals used to kill or limit the growth of numerous types of pests. 
Included in this grouping are herbicides (kill plants), fungicides (kill fungi), insecticides (kill 
insects) and numerous other classes. They are designed to disrupt biological systems. ad 
Pesticides are used extensively in farming and are also used in homes, schools and businesses. 


Ten of the twelve most dangerous organic chemicals are pesticides. 


Pesticides have been used to control mosquitoes to reduce the spread of diseases such as 
malaria and yellow fever. However, approaches to the treatment of mosquitoes and other health 
threats often have included excessive and injudicious use of pesticides rather than appropriate 
vector control. 


There are more than 17,000 pesticide products on the market. Many of those are 
approved through “conditional registration” —a regulatory loophole that allows products on the 
market quickly without thorough review. 


In addition to the widespread use of pesticides | AAA 
on agricultural lands, parks, schools and commercial Cases of acute pesticide poisoning 
and residential properties, pesticides are also found in bo faa = 
household cleaners, hand soaps and swimming pools. (APP) account for significant morbidity 

and mortality worldwide. Developing 

Individuals may be exposed to pesticides countries are particularly susceptible 
through both direct and indirect routes. Direct 
exposure occurs to individuals who personally apply 
pesticides in agricultural, occupational, or residential surveillance systems, less enforcement, 
settings and is likely to result in the highest levels of lack of training and inadequate access 
exposure, whereas indirect exposures occur through 
drinking water, air, dust, and food and represent routes 
of long-term, generally low-level exposures. Indirect _ rel 
exposures may occur more frequently than direct 
pesticide application.” 


due to poorer regulation, lack of 


to information systems. 


Pesticide exposure has been linked to numerous health effects including non-Hodgkin’s 
lymphoma, Parkinson’s disease, autism, leukemia, fetal death, birth defects, neurodevelopmental 
disorders and cancer.” 


Pesticide poisoning is another significant health issue caused by exposure to 
pesticides. Symptoms include nausea, vomiting, headaches, rashes, eye irritation, fatigue, 
weakness, cramps, tremors, seizures and death. As stated by the World Health Organization: 


Cases of acute pesticide poisoning (APP) account for significant morbidity and mortality 
worldwide. Developing countries are particularly susceptible due to poorer regulation, 
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lack of surveillance systems, less enforcement, lack of training and inadequate access to 
information systems.°® 


Many individuals and workers who experience health effects from APP may never 
present to a health-care provider due to distance from a medical facility, lack of 
resources, economic factors, fear of job loss or other reasons. Some health-care providers 
may be unaware of the relationship between pesticide and illnesses and fail to diagnose or 
report the incident properly. Additionally, some pesticides may not be properly mixed, 
prepared, applied, labelled or registered, making the determination of the agent of 
exposure difficult. 


It is important to note that although some pesticides have been banned or restricted, they 
are still being used---either illegally or through the “Critical Use Exemption.” For example, the 
U.S. EPA offers a Critical Use Exemption for methyl bromide (another type of pesticide) when 
users have no technically and economically feasible alternatives and where the lack of methyl 
bromide will result in a significant market disruption.” 


According to a 2009 report, over 1 billion pounds of pesticides are used in the United 
States and 5.6 billion pounds are used worldwide.” 


Although attempts to reduce eS 
pesticide use through organic 


agricultural practices and the use of 
other technologies to control pests 
continue, exposure to pesticides 
occupationally, through home and 
garden use, through termite control 
or indirectly through spray drifts and 
through residues in household dust, 
and in food and water are common. 









- 


g 


The U.S. Department of Agriculture tt 
has estimated that 50 million people 


in the United States obtain their drinking water from groundwater that is potentially 
contaminated by pesticides and other agricultural chemicals. Children from 3-6 years old 
received most of their dermal and non-dietary oral doses from playing with toys and 
while playing on carpets which contributed the largest portion of their exposure. ”! 


Other countries have banned or restricted many types of pesticides. However, the United 
States still allows the use of these five---neonicotinoids, paraquat, 1,3-Dichloropropene, 
glyphosate and atrazine. 


The following information provides a brief discussion of only three common pesticides. 
There is a vast amount of information available from other sources on the 17,000 pesticides 
currently in use. 
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Chlorpyrifos 


This chemical is found in Dow Chemical’s pesticide named Dursban and is one example 
of a pesticide known as organophosphates. Chlorpyrifos can affect the development of the cortex 
which helps govern intelligence, personality, muscle movement and other brain functions. 


The U.S. Environmental Protection Agency (EPA) banned chlorpyrifos for resident use 
in 2011, but it still allows farmers and golf course owners to use it so workers and customers are 
still being exposed. However, the EPA says they are supposed to use personal protective 
equipment when applying it and restrict entry into the treated areas for 1-5 days.’ So, is it safe to 
re-enter the treated area after 1 day, or do you need to wait 5 days? 


The EPA recently tried to completely ban chlorpyrifos, but the new EPA administrator, 
Scott Pruitt, denied the ban on March 29, 2017.” 


Research has shown that household use of organophosphates is associated with an 
increased risk of Parkinson’s disease (PD). The researchers found: 


e frequent use of household pesticides increased the odds of developing PD by 47% 
e frequent use of products containing organophosphates increased the odds of PD by 
71% 


e frequent use of organothiophosphate use almost doubled the odds of Pb”* 


Another type of “indoor environment” affected by organophosphates is the cabins inside 
airplanes. Organophosphates are added as a lubricant in aircraft engine oil and are included in the 
“bleed air” that is mixed inside the aircraft with recirculated cabin air. This creates a condition 
known as aerotoxic syndrome.” om 


Although the air from the turbine engines of commercial jet aircraft is used chiefly for 
propulsion some is also used to refresh and replenish air in the cabin. As a result of oil- 
seal leakage, pyrolysed engine oil or lubricating oil can contaminate cabin air via the 
aircraft's ventilation system, and flight crew and passengers can then inhale the 
combusted fumes. Exposure to emissions from cabin air, whether polluted or not, is 
associated with certain health risks. This phenomenon is known as the aerotoxic 


‘ ‘ a 77 
syndrome or ‘cabin contamination’. 


On some occasions, aircrew and pilots have felt so overwhelmed/incapacitated by fumes 
they have had to make an emergency landing.” 


Of note, the Boeing 787 Dreamliner is the only aircraft that does not circulate bleed air in 
the cabin. Instead, they use electrically-driven compressors taking air directly from the 
atmosphere.” 


Due to limited data, underreporting by airlines and employees, and the airline industry’s 
refusal to acknowledge the problem despite numerous scientific studies and victim reports, there 
is still some debate about the exact cause of aerotoxic syndrome. However, it is important to note 
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that causation has been proven in numerous lawsuits brought by airline employees. In addition, 
the airline industry has quietly “admitted” the problem by introducing the new Boeing 787 that 
does not use bleed air inside the cabin. 


As stated in a 2016 research paper, “it is imperative that we get a definitive answer to the 
question of whether exposure to engine oil fumes on board commercial aircraft causes ill health.” 


It is surprising that, to date, no substantial efforts have been made by government or 
industry to establish the levels of chemical contaminants which enter the aircraft during a 
fume event or to establish the impact of cumulative, low level exposure over time. Injury 
might be preventable if contamination detection and bleed air filtration systems were 
installed in all commercial aircraft. While the existence of a relationship between 
contaminated cabin air and ill-health may be a potentially expensive and inconvenient 
truth; the costs of ignoring the possibility of such a relationship are too high to ignore.’® 


This discussion highlights the importance of being aware that in addition to the viruses, 
bacteria, fragrances, formaldehyde, carbon dioxide and other contaminants present inside 
airplanes,” the use of chemicals/pesticides in the fuel is also a concern. 


Glyphosate (Monsanto’s Roundup) 


Another pesticide that is often cited in the headlines is Monsanto’s Roundup weed killer. 
The main ingredient in Roundup is glyphosate which has been restricted or banned in many 
countries (including Europe, Canada, Brazil, Sri Lanka, Bermuda, Sweden, France and the 
Netherlands). However, it is still being used in the United States. In fact, glyphosate has the 
highest global production volume of all herbicides.*° 


In 1985, the U.S. EPA originally 
classified glyphosate as “possibly carcinogenic 
to humans.” However, in 1991, the EPA changed 
the classification to “evidence of non- 
carcinogenicity in humans.”*° 


A 2013 research paper links glyphosate 
to the increase in celiac disease and gluten 
intolerance. 


Celiac disease, and, more generally, 
gluten intolerance, is a growing problem 
worldwide, but especially in North America and Europe, where an estimated 5% of the 
population now suffers from it. Symptoms include nausea, diarrhea, skin rashes, 
macrocytic anemia and depression. It is a multifactorial disease associated with numerous 
nutritional deficiencies as well as reproductive issues and increased risk to thyroid 
disease, kidney failure and cancer. Celiac disease is associated with imbalances in gut 
bacteria that can be fully explained by the known effects of glyphosate on gut bacteria.*! 
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In 2015, the World Health Organization concluded that glyphosate is “probably 
carcinogenic to humans.” Tests show that glyphosate also causes DNA and chromosomal 
damage in human cells.*° 


As noted above, glyphosate has been restricted or banned in several countries. However, 
there has been no change in U.S. government policy. Glyphosate is still being sold and used in 
the United States. 


Methyl Bromide 


This pesticide is used to control pests, insects, weeds and fungi. It is also used to treat 
imported goods such as grapes, asparagus and logs. Methyl bromide is toxic and damages the 
ozone layer. It can cause central nervous system and respiratory system failures and can harm the 
lungs, eyes and skin. 


Methyl] bromide was the cause of pesticide poisoning in a story involving a Delaware 
family that was on vacation in the U.S. Virgin Islands. The parents became ill, and the teenage 
sons went into comas after being exposed to methyl bromide at a vacation resort.*” The father is 
still paralyzed and unable to speak and has tremors. The wife suffered seizures. 


The U.S. EPA and the U.S. Justice Department investigated the case. In March 2016, the 
EPA reached a plea deal agreement with Terminix resulting in a $10 million fine for illegally 
using this chemical.®* 


In February 2017, the U.S. Justice Department filed a lawsuit against Terminix for the 
incident in the Virgin Islands and at least 70 other instances of illegal fumigation.** Terminix 
also agreed to pay $87 million to the Delaware family. The $87 million includes $10 million of 
criminal fines.” 


United Nations Special Report on Pesticides (2017) 


On January 24, 2017, the United Nations issued a special report on pesticides. They make 
it clear that pesticides are inflicting damage on human health and ecosystems around the world. 
The assertion promoted by the agrochemical industry 
that pesticides are necessary to achieve food security is | Hazardous pesticides impose 


not only inaccurate, but dangerously misleading.*° ‘eueraniial cose on 


The report discusses the catastrophic effects of governments and have 


pesticides on human health and our environment, as follows: catastrophic impacts on the 
environment, human health 
Hazardous pesticides impose substantial costs on 
Governments and have catastrophic impacts on the 
environment, human health and society as a whole, rT 
implicating a number of human rights and putting 
certain groups at elevated risk of rights abuses. 


and society as a whole. 
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The United Nations recommends safer options for pest control such as agroecology 
which is mentioned in the next section. 


Safer Options for Pest Control 


There are safer options such as organic or natural products (not made from chemicals). 
This approach is often referred to as Agroecology or Integrated Pest Management (IPM). 


Agroecology 


Agroecology is the science behind sustainable farming. It combines scientific inquiry 
with place-based knowledge and experimentation which emphasizes knowledge-intensive, low 
cost, ecologically sound and practical approaches.°!"*° 


A rise in organic agricultural practices in many places illustrates that farming with less or 
without any pesticides is feasible. Studies have indicated that agroecology is capable of 
delivering sufficient yields to feed the entire world population and ensure that they are 
adequately nourished.°! 


Integrated Pest Management (IPM) 


Integrated Pest Management (IPM) is an ecological approach using multiple strategies of 
pest control while minimizing the use of potentially toxic pesticides.*’ 


Many organizations, schools and government agencies have adopted the principles of 
Integrated Pest Management. 


The U.S. federal government has mandated IPM on all federal properties since 1996 by 
Section 136r-1 of Title 7, United States Code, cited in Title 41 of the Code of Federal 
Regulations (102-74.35).** 


In connection with that mandate, the U.S. General 
Services Administration (GSA) has distributed IPM guidance to 
more than 70 federal agencies, 2 foreign governments and about 
50 public agencies in 17 states.*8 


Another example of widespread use of IPM is the 
statewide program that has been implemented in California. 


The University of California Statewide IPM Program 
(UC IPM) helps residents, growers, land managers, 
community leaders, and other professional pest 
managers prevent and solve pest problems with the least 
unintended impacts on people and their surroundings.*” 
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Another example is the U.S. Centers for Disease Control and Prevention (CDC). The 
CDC’s Indoor Environmental Quality Policy limits or prohibits several types of indoor air 
contaminants including pesticides. Here is the section of their policy relating to pesticides: 


Pest management, for both buildings and lawn care, will emphasize non-chemical 
management strategies whenever practical, and the least-toxic chemical controls when 
pesticides are needed. Integrated Pest Management practices must be utilized.” 


Additional discussion about the CDC’s Indoor Environmental Quality Policy can be 
found later in this paper in the section on Fragrances. 


Phthalates 


Phthalates are man-made chemical compounds that are primarily used as plasticizers (1.e., 
substances added to plastics to increase their flexibility, transparency, durability and longevity), 
but they are also added to food, beverages, spices, drugs, fragrances, air fresheners and many 
personal care products. 


Numerous studies have shown that phthalates are harmful and can cause multiple health 
effects including impaired sperm quality and motility, respiratory symptoms, thyroid problems, 
and negative effects on prenatal development, reproductive hormones and pregnancy outcome. 


Phthalates are often mentioned in 
the news in connection with PVC 
(polyvinyl chloride). Phthalates and/or 
PVC products have been restricted or 
banned from toys and children’s products 
in several countries including the 
European Union, France, Denmark, 
Austria, Finland, Germany, Canada, 
Japan, Mexico, Argentina, Greece, Italy, 
Norway and Sweden.”! 


Several states and local 
governments in the U.S. have also banned 
certain types or uses of phthalates. In 
addition, many hospitals and healthcare facilities in the U.S. are reducing or phasing out the use 
of products with phthalates. 





The Consumer Product Safety Bill of 2008 included a ban on certain phthalates in 
children’s toys. A few years later, in 2014, the U.S. Consumer Product Safety Commission 
(CPSC) issued a report that provided a summary of numerous studies regarding the health effects 
of phthalates. The CPSC also provided recommendations about banning several types of 
phthalates.” 
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Phthalates are also included in a large category of chemicals that can cause endocrine 
disruption. As noted in our paper on the “Global Burden of Indoor Air Contaminants,” a 2016 
report estimated the cost of healthcare and lost earnings due to illness caused by endocrine- 
disrupting chemicals at $340 billion in the U.S. They also provided an estimate of these same 
costs for Europe, showing an annual cost of $217 billion.” 


Solvents 


Solvents are chemical products that are used to dissolve other compounds. These 
chemicals can cause a sudden loss of consciousness if inhaled and can also cause long-term 
health effects. 


There are many different types of solvents including acetone, benzene, ethanol, hexane, 
methanol, toluene, trichloroethylene and xylene. 


Another one is 1,4-dioxane which was discussed above in regard to personal care 
products. We will provide a brief discussion of one type of solvent-- Trichloroethylene (TCE). 


Trichloroethylene (TCE) 


Trichloroethylene (TCE) is an industrial solvent used primarily to make 
hydrofluorocarbon chemicals. TCE is primarily used as a metal degreasing agent to maintain 
military equipment, so it is frequently found in the groundwater at many military sites. It is also 
used as a refrigerant and as a spot remover in dry cleaning operations and can be found in some 
aerosol cleaning products. 


TCE was added to the list of carcinogens in the “U.S. Department of Health and Human 
Services 14" Report on Carcinogens” in 2016.”* 


In December 2016 and January 2017, the U.S. EPA proposed two rules to ban TCE in 
vapor degreasing, in commercial and consumer aerosol degreasing, and as a spot cleaner in dry 


cleaning. 
_—_—— == 


These proposed regulatory actions follow a June 


2014 TSCA Work Plan Chemical Risk Assessment 

for TCE that identified serious risks to workers TRICHLOROETHYLENE 
associated with this TCE use and concluded that the NET WEIGHT: 280KGS 
chemical can cause a range of adverse health effects, PsN (es WERT DEED 
including cancer, developmental and e ‘ OU Bo StL | 





neurotoxicological effects, and toxicity to the liver. 


However, in July 2017, house lawmakers are ey 
“quietly urging the administration to abandon proposed U.S. 
EPA regulations that would ban certain uses of three dangerous chemicals and restrict the 


number of hazardous waste reviews done by the Department of Health and Human Services.””° 
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Once again, Big Business is choosing profits over health. 


"The House is now telling the agency, ‘Forget about that risk and defer any possible 
action on this chemical for years into the future,'" said Richard Denison, lead senior 
scientist at the Environmental Defense Fund (EDF). "It's one more example of private 
interests trumping public health protections of the most basic sort."”° 


Public health advocates are expressing outrage that lawmakers have urged the EPA to 
slow-walk the worker protections — just as industry groups requested.”° 


Chemical Sensitivity 


Because of harm caused by chemicals in our environment and in commercial and 
consumer products, there are an increasing number of people developing a condition commonly 
known as chemical sensitivity. Some of the other names for this illness are multiple chemical 
sensitivity, Toxicant-induced Loss of Tolerance (TILT), environmental intolerance, sensitivity- 
related illness and Cumulative Organic Chemical Hyper-Toxicity.?7"'™ 


Dr. William Rea, a pioneer in this field, wrote a paper in 2016 on the “History of 
Chemical Sensitivity and Diagnosis.” He discusses the connection between chemical sensitivity 
and other environmental exposures. Here is an excerpt from the paper: 


Histories of mold, pollen, dust, food, chemicals, and electromagnetic field (EMF) 
sensitivities are the major categories of triggers for chemical sensitivity. They are tied 
together by the coherence phenomenon, where each has its own frequencies and 
identifiable EMF; therefore, they can be correlated.!™ 

The principles of diagnosis and treatment 
depend on total environmental and total 
body pollutant loads, masking or adaptation, chemicals, and electromagnetic field 
bipolarity of response, and biochemical 
individuality, among others.’ 


Histories of mold, pollen, dust, food, 


(EMF) sensitivities are the major 
categories of triggers for chemical 


A 2013 research paper by Dr. Stephen sensitivity. They are tied together by the 


Genuis, another leader in this field, states: coherence phenomenon, where each has 


Escalating numbers of people throughout its own frequencies and identifiable EMF. 


the world are presenting to primary care _ ee 
physicians, allergists, and immunologists 

with myriad clinical symptoms after low-level exposure to assorted everyday chemicals 
such as smoke, perfumes, air fresheners, paints, glues, and other products. '°* 


The emerging problem of ubiquitous adverse toxicant exposures in modern society has 
resulted in escalating numbers of individuals developing a chemical sensitivity (CS) 
disorder. As usual in medical history, iconoclastic ideas and emerging evidence regarding 
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novel disease mechanisms, such as the pathogenesis of CS, have been met with 
controversy, resistance, and sluggish knowledge translation. oe 


The American Academy of Environmental Medicine (AAEM) has published a position 
statement on Chemical Sensitivity. Here are some excerpts: 


Chemical sensitivity is a physical reality that our society will have to recognize and 
address. The word "sensitivity" implies that tiny exposures lead to big problems. The 
90,000 chemicals commonly circulating in our modern world appear to be causing 
considerably more problems for humans than are typically recognized. '°° 


Chemically sensitive persons, when reacting to even small chemical exposures, suffer 
with various symptoms that range in intensity from being unpleasant to being temporarily 
or even permanently disabling.’ si 


Only too frequently this condition is unrecognized as it progressively leads to poor 
health, reduced activity, stressed social relationships and reduced job productivity. !° 


Common incitants include pesticides; natural gas; petroleum-based solvents like toluene 
and benzene; volatile organic compounds (VOCs) like formaldehyde; heavy metals like 
mercury and aluminum; molds and the potentially dangerous mycotoxins they release; 
tobacco smoke; the phthalates and other endocrine-disrupting compounds, like bisphenol 
A, found in plastics; flame retardants like PBDEs; and automobile exhaust fumes; 
synthetic fragrances like perfumes, air fresheners, and other "pleasant-scented" products; 
newspaper print; personal care products; laundry detergents and fabric softeners; 
household cleaners; and fluoride-containing water and toothpaste, etc, 


Additional information about the health effects of chemicals can be found in thousands of 
reports and numerous websites. 


Electromagnetic Fields (EMF) and Radio Frequencies (RF) 


The use of EMF and RF devices is growing exponentially. These devices transmit 
wirelessly using Electromagnetic Fields (EMF) and Radio Frequencies (RF). They are NOT safe 
and are harmful to adults, children, animals and plants. 


What is the difference between EMF and RF? 


Electromagnetic fields or EMFs usually refer to 
low frequency magnetic fields. Magnetic fields are 
created by electricity flowing through wires. 
Common EMF sources are power and transmission 
lines, internal building wiring system, electrical 
panels, transformers, motors and appliances. 
Elevated EMF fields are often caused from wiring 
problems, stray current or bad grounding. oe 
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Radio Frequency Radiation or RFs usually are high frequency electromagnetic radiation 
due to the use of wireless equipment, devices and data transmission. Common RF sources 
are radio and television transmissions, cell towers and antennas, portable phones, cell 
phones, wireless computer networks (WLAN) and radar equipment.’ 





The corporations that develop and sell products and equipment using EMF/RF will tell 
you their products are safe because they meet the FCC guidelines. This is not acceptable and not 


valid because the current FCC safety limits (established 
in 1985—more than 30 years ago) are based on thermal 
exposure alone. The FCC guidelines are ten times more 
lenient than what the Environmental Protection Agency 
(EPA) would have permitted to protect the general 
population from the health hazards of RF/microwave 
radiation.” 


In the late 1980s, the EPA radiation division, 
staffed with practicing biologists and 
epidemiologists, decided on a safe limit for 


——— 
The current FCC safety limits were 
established in 1985 and are based 
on thermal exposure alone. These 

limits ignore the non-thermal 


effects and are seriously outdated. 


human exposure. Before the announcement was made, industry intervened, federal 
funding for that division of the EPA was cut, and the FCC was given the task of setting 


the RF/microwave guidelines for the public. '”” 


The FCC, made up of bureaucrats and engineers, had no experience or training in setting 
“health related” guidelines. Therefore, from the beginning, FCC guidelines were set at a 


limit that was too lenient to protect the general population. 


107 


As stated in the International EMF Scientist Appeal: 


MTs § Numerous scientific publications have shown that EMF 


Numerous scientific publications 


affects living organisms at levels well below most 
international and national guidelines. Effects include 


have shown that EMF affects increased cancer risk, cellular stress, increase in harmful free 
living organisms at levels well radicals, genetic damages, structural and functional changes 


below most international and 


of the reproductive system, learning and memory deficits, 


neurological disorders, and negative impacts on general well- 
national guidelines. being in humans. Damage goes well beyond the human race, 
mes os there is growing evidence of harmful effects to both plant 


and animal life.'°° 


In 2013, the U.S. Government Accountability Office asked the FCC bring its public 
radiation exposure guidelines in line with current science. As a result, the FCC voted to “advance 
its review of its various rules pertaining to the implementation of the National Environmental 
Policy Act (NEPA) requirements related to radiofrequency (RF) emissions from radio 
transmitters.” They opened a new docket (ET Docket No. 13-84) to consider the RF exposure 
limits.'°? However, there has been no change in the FCC’s recommended RF exposure limits. 
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A 2015 report, published by the Edmond J. Safra Center for Ethics at Harvard University, 
explains the lack of progress by the FCC. The report is titled “Captured Agency: How the 
Federal Communications Commission is Dominated by the Industries it Presumably 
Regulates.” 


The report describes how “the wireless industry has unlimited access to shape FCC 
policies at the expense of public interests. The public interests mentioned included consumer 
safety, privacy, health and consumer wallets.”"" 


As explained in the Harvard report, the Telecom Act of 1996 contains a federal 
preemption that prohibits state and local governments from limiting antennas in their 
communities on health or environmental grounds. The public has very little knowledge of 
this fact and is routinely surprised to learn it when residents protest antennas near 
schools, hospitals, retirement homes, etc., only to find there is little communities can do 
to prevent antennas and towers going up, because of provisions of this Act.!!! 


Again and again, Congress and the FCC have extended the wireless industry carte 
blanche to build out infrastructure no matter what the consequences to local 
communities. ''! 


The report also mentions how the telecom industry is following the same playbook used 
by the tobacco industry (to deny the health effects of tobacco), including: 


Obtuse refusal to examine the health evidence 

Misleading about scientific consensus and publishing contradictory science 
Undermining credibility of scientists and cutting scientist funding 
Hyper-aggressive legal action and bullying 

Industry control of Congressional committees 

Revolving door between industry and regulator 

Enormous sums spent on direct lobbying and via associations 

e Hard money and soft money contributions to elected officials and government 
employees''! 


This same strategy has been used by Big Business for decades to delay, deny and hide the 
truth about harmful products and substances. See our paper on “Naysayers and Deniers” for 
additional information about the strategy used by the tobacco industry and other Big Business 
organizations. 


A brief summary regarding cell phones and cancer 


The World Health Organization’s 10-year study of human use of mobile phones 
concluded there is an increased risk for malignant brain tumors among the heavier mobile phone 
users, particularly where it is used mostly on one side of the head.'!” 
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The 2010 Interphone mega-study of cancer in humans using mobile phones found higher 
cancer risk, but at that time, there was little animal testing to support the risks identified in 
humans.'!” 


Although many corporations and gOVerNMECNt SERRE 
agencies are still denying the risks of cell phones, it 
is important to highlight the May 2016 
announcement from the National Toxicology study of human use of mobile phones 
Program (NTP) under the National Institutes of concluded there is an increased risk for 
Health. They completed the largest-ever animal 
study on cell phone radiation and cancer. The results 
confirm that cell phone radiation exposure levels ¢ 
within the currently allowable safety limits are the In May 2016, the National Toxicology 
“likely cause” of brain and heart cancers. 


The World Health Organization’s 10-year 


malignant brain tumors. 


Program completed the largest-ever 


Now, this NTP study has shown statistically animal study on cell phone radiation and 


significant risks with a dose-response cancer. It proves that non-ionizing 
relationship to the amount of exposure. It 
proves that non-ionizing radiation can 
plausibly cause cancer, not just ionizing 
radiation like x-rays, and puts to rest the ee 
traditional scientific argument that cell phone 

radiation can’t do harm.'!*!"* 


radiation can plausibly cause cancer, not 


just ionizing radiation. 


Our paper titled “Electromagnetic Fields and Radio Frequencies (EMF and RF)” provides 
a detailed discussion of the health effects of several sources of EMF and RF including cell 
towers, smart meters, cell phones, cordless phones, personal computers, Bluetooth devices, and 
many other wireless products and devices. It also includes recommendations from scientists on 
steps that need to be taken to reduce or eliminate our exposure to this harmful radiation. 


Lead 


The 82 element on the periodic table is lead. Considered a heavy metal, lead has been 
used for thousands of years because it is quite malleable and melts at a relatively low 
temperature. 


Lead is used in polyvinyl chloride (PVC) plastic, lead glass, mini-blinds, crayons, toys, 
backpacks, lunchboxes, metal candle wicks, zippers, ammunition, batteries, semiconductors, 
construction products, batteries, pewter and solders, spices and in glazes for painting ceramics. 
One well-known concern is lead paint that was used in homes prior to 197811917 


Another use of lead is in fuel for some types of aircraft. Aviation gas, known as avgas, is 
used in aircraft that provide many services including business and personal travel, instructional 
flying, aerial surveys, agriculture, firefighting, law enforcement, medical emergencies, and 
express freight. 
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In 2013, the U.S. Federal Aviation Administration (FAA) laid out four initiatives aimed 
at eliminating lead from avgas. One of those goals is to have an unleaded fuel for aircraft by 
2018. In a March 2016 update, the FAA selected two alternative fuels for further testing?! 


Lead poisoning 


Poisoning from lead has been documented in several ancient civilizations and throughout 
many decades in modern history.'*"'”° 


Even now, in 2017, lead poisoning is still a significant problem. As stated in a recent 
article in the American Academy of Pediatrics news publication: 


Despite considerable progress, our public health system is still failing to prevent children 
from being lead poisoned and the specter of lead poisoning continues to cast a shadow 
over the country: over 500,000 American children have a blood lead level of >5 ug/dL 
(>50 ppb); 23 million homes have 1 or more lead hazards; an unknown number of 
Americans drink water from lead service lines; and federal standards for lead in house 
dust, soil and water fail to protect children. '*° 


Lead exposures have occurred via inhalation, ingestion and even through skin contact. 
Inhalation is less of a concern since most countries have banned tetraethyl lead from automobile 
gasoline. '*! Ingestion can come from numerous sources including hundreds of consumer 
products, produce grown in contaminated soils, some home remedies or from lead paint in homes 
built prior to 1978. 


Lead is primarily stored in the blood, soft 
tissue and bones. Serum lead levels, erythrocyte 
protoporphyrin (EP) levels, appearance of red blood 
cell count (RBC) smears and physical exam findings 
can all detect or infer the acute presence of lead. Bone 
X-rays can be used as a measure of cumulative 
exposure. 


Lead creates free radicals, interferes with DNA 
transcription, indirectly affects the integrity of cell 
membranes, decreases activity of certain white blood 
cells (WBC) and interferes with the metabolism of (I 
Vitamin D, bones, collagen and calcium. It may also 
cause excessive production of inflammatory proteins. 





Symptoms of lead poisoning vary based on the chronicity of exposure and age of the 
patient. Adult acute poisoning may display muscle weakness, pain, headache, occasional 
encephalitis and memory loss. Children with acute lead exposure exhibit learning disabilities, 
weight loss, constipation, kidney failure, abdominal pain with vomiting and lethargy.'°?!“* 
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Chronic exposure in children and adults often shows very subtle symptoms which may 
gradually become pronounced. Typically, short-term memory loss, concentration deficits, stupor, 
abdominal pain, loss of coordination and numbness or tingling in the extremities, as well as 
fatigue, headaches, anemia and sleep disturbances, are found in chronically exposed adults, '°?"!“4 

Similarly exposed children often refuse play, become excessively active or develop 
behavior problems. Hearing loss and tooth decay are also seen. Studies have shown that greater 
MEN loss in intelligence quotient (IQ) points in children occurs at lower levels than for 
adults. ~~ 


No safe level of lead exposure has been determined. Prevention is the best treatment and 
most cases of poisoning are preventable. Screening programs exist for U.S. children. 


Treatment of acute lead poisoning (increased blood lead levels and significant 
symptomatology) is by chelation with correction of other associated mineral deficiencies. The 
longer a person has been exposed, the less likely central nervous system deficits will correct. 


U.S. Department of Housing and Urban Development (HUD) 


Reports of lead poisoning are on the rise throughout the country. Often the stories relate 
to lead paint in older homes. 


Effective January 13, 2017, the U.S. Department of Housing and Urban Development 
(HUD) changed their reference level for lead blood levels to match that of the CDC. Both 
agencies now use 5 micrograms per deciliter.'*° This is a big step for HUD and will hopefully 
help protect children in HUD homes. However, chronic exposure may show only subtle 
symptoms that build over time, so parents and physicians must be watchful. 


Previously, HUD had used a reference level Of 20 IIE 
micrograms per deciliter (4 times higher)--since the 1990s. Effective January 13, 2017, the U.S 


A March 4, 2016, article provided the estimated Department of Housing and Urban 
costs of lead poisoning in the U.S., as follows: Development (HUD) changed their 


level for lead blood level. 
$233 billion in lost lifetime earnings ete einen oeenetee 
$146 billion in special education expenses to match that of the CDC. 
$53 billion in medical care'*® SS) 


Flint, Michigan in the News (Lead in the water) 





In 2015, there was extensive news coverage about lead in the water in Flint, Michigan. 
After the city switched its water source to the Flint River, residents became ill and tests showed 
elevated levels of lead in their blood. In the families tested, the lead levels had doubled or even 
tripled from the levels prior to the switch. 
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The city has started a years-long process of replacing pipes all over the city, but people 
have been harmed and some have died. The tap water is not safe to drink. 


In June 2017, five government officials in Michigan 
were charged with involuntary manslaughter and misconduct 
in office in relation to the Flint water crisis. Fifteen additional 
officials are also facing criminal charges. The investigation is 
ongoing. '*’ 


U.S. EPA rule on lead in drinking water WATER CRISIS 


In October 2016, the U.S. EPA issued a White Paper 
on revisions to the Lead and Copper Rule. This rule relates to 
levels of lead and copper in drinking water. 





On January 19, 2017, they took the next step in the process and initiated a peer review of 
the draft scientific modeling approaches regarding health-based benchmarks for lead in drinking 
water. Peer reviewers met on June 27-28, 2017, and are currently preparing their final 
comments.'“® 


New regulations about lead in consumer products in Europe 





The European Commission (EC) published a new regulation about lead in consumer 
products. Effective June 1, 2016, lead in consumer products cannot be equal to or greater than 
0.05% by weight if those articles or accessible parts may be placed in the mouth by children. 
There are exemptions for certain products such as precious stones, keys, music instruments and a 
few others.'”” 


Particulate Matter 


Solid matter which is suspended in a gas or liquid is called particulate matter (PM) and is 
also known as particulates, fine particles and soot. PM can be natural, such as ash from 
volcanoes, or manmade, from combustion of solid fossil fuels like coal. 


PM can be dissolved into water or suspended in the air. Spherical particles 5 microns in 
diameter and smaller are called “respirable” and can reach the air sacs, or alveoli, of exposed 
persons’ lungs. PM often carry toxic agents on their surface, enabling them to deliver poisons to 
the surface of the deepest and most delicate structures of the lung. 


Normal human red blood cells (RBC) average 5 to 7 microns in diameter and are 
comparable in size to the largest respirable PM. To understand how small these particles are, 
typically 3.5 to 5.3 million RBC are present in a single cubic centimeter (1 cc or 1 ml) of blood. 


Inhaled particulates are classified by their size as this indicates where in the respiratory 
tract they can travel. Particles with an aerodynamic diameter of 10 microns or greater are filtered 
in the mouth and nose. Particles of 5 microns diameter and less can reach the alveoli, whereas 
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particles < 0.1 micron (nano- particles) can translocate through cell membranes and gain access to 
other organs in the body./*"! : 


Nanoparticles are less than 100 nm (nano-meters) and are being studied for use in several 
fields including biomedical, optical and electronics. A nano-meter is one billionth of a meter or 
1/1000 of a micron. This rapidly expanding field of nanotechnology is exploring the use of 
nanomaterials for cancer treatment, bio detection of pathogens, tissue engineering and other 
applications. 


In addition, there is also a lot of research on the effect of nanoparticles in our 
environment.!**'*° For example, in a 2016 report on contaminants in a water-damaged home, 
they said: 


Field studies of water-damaged homes have 
shown concentrations of nano-particulates in 
indoor dust that are at least 1000 times or 
greater than the indoor air mold spore counts. 
These particulates contain 1, 3-beta glucans 
and a variety of fungal proteins that include 
substrate enzymes as well as mycotoxins.” 


Sixty years of research by the National 
Institute for Occupational Safety and Health (NIOSH) 
has repeatedly demonstrated that respirable particles 
are invisible and unfilterable using any passive 
filtering device. Only self-contained breathing devices, such as SCUBA gear, can adequately 
protect from respirable particulates. 





The next four sub-headings (Worldwide, China, Europe and United States) provide 
estimates of the impact of particulate matter. However, these statistics relate to only select 
pollutants. In most cases, the numbers represent only the impact of outdoor pollution. If indoor 
air pollution is included, it also represents only select pollutants. Either way, the total impact of 
all types of particulate matter is not included, but it does begin to illustrate the magnitude of the 
problem. 


Worldwide 


The International Energy Agency (IEA) released new estimates in June 2016. They said 
air pollution has become a major public health crisis leading to around 6.5 million deaths each 
year with many of its root causes and cures found in the energy industry. as 


Clean air is vital for good health. Yet despite growing recognition of this imperative, the 
problem of air pollution is far from solved in many countries, and the global health 
impacts risk intensifying in the decades to come.'”® 
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No country is immune as a staggering 80% of the population living in cities that monitor 
pollution levels are breathing air that fails to meet the air quality standards set by the 
World Health Organization. ve 


The report includes strategies for reducing air pollution which are tailored to various 
country circumstances. As they state, “The air quality outlook is not set in stone, but rather it is a 
policy choice.”!** 


China 


Researchers at the University of California, 
Berkeley, calculated that 1.6 million people in China die 
from polluted air. Earlier studies put the annual Chinese 
air pollution death toll at one to two million, but this is 
the first to use newly released air monitoring figures. ve 


Europe 


In Europe, around 467,000 deaths in 2013 were 
caused by air pollution. 





In a 2013 report from the European 
Commission, they estimated the costs of air pollution as follows: 


e total health-related external costs were in the range of EUR 330-940 billion 
e direct economic damages of EUR 15 billion from lost work days 


e EUR 3 billion from crop yield loss 


e EUR 1 billion from damage to buildings ————— 


Total health-related costs due to 
Two country-specific examples of the costs of 


g : air pollution in Europe are 
illness from particulate matter are: v P 


estimated at EUR 330-940 billion. 


e In Bulgaria, costs for illness from coal power ————— eT 
plants are estimated to be up to up to 
€4.6bn ($4.8bn; £3.9bn) per year. 


e Inthe United Kingdom, air pollution overall costs the economy more than £20bn per 
year - just under 16% of the NHS's annual £116bn budget.'°'®! 


United States 
The U.S. experiences around 200,000 deaths each year due to air pollution from heavy 


industry, coal, electric power generation, cars, trains, ships, and commercial and residential 
heating. 
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In a recent report from Duke University, they estimate that 295,000 American lives could 
be saved if we reduce greenhouse gas emissions by 40% by 2030.'° 


Filtering can sometimes remove water-borne PM, and controlling source exposure and 
optimizing ventilation may lessen airborne PM exposures. 


Particulate matter in water-damaged buildings often contains mycotoxins, endotoxins, 
antigens, etc. from molds and bacteria. Additional information about biological particulate matter 
can be found in our paper on “Molds, Mycotoxins and Related Contaminants in Water-Damaged 
Buildings.” 


Products of Combustion 


Products of combustion are the end product that remains after the process of combustion. 
They are harmful to living and non-living matter. Some sources include carbon dioxide (COz), 
carbon monoxide (CO), kerosene, natural gas, nitrogen dioxide, solid cooking and heating fuels, 
tobacco smoke and e-cigarettes. 


Carbon Dioxide (CO) 


Carbon dioxide is a colorless, odorless gas. It is a waste product in our bodies and is also 
produced by burning fossil fuels. CO2 is a greenhouse gas that contributes to the problem of 
global warming. It was previously used as an indicator of ventilation and was considered a 
problem in indoor air only at high levels of 5,000 parts per million or more. However, 
researchers have found that COs is a direct pollutant that 
has negative effects on cognitive function.’ ne 


In a 2017 research study on mice, they found that 
CO? causes inflammatory vascular injury. After exposing 
the mice for two hours, they found neutrophil and platelet 
activation and vascular leak in the brain, muscle and 
distal colon.’® 


High levels of carbon dioxide can be found in 
buildings with poor ventilation. One example involves a 
school district in Indiana. After complaints about air 
quality at one of their schools, the public health department investigated. They found high levels 
of CO and issued orders to the school to address the problem. The school district spent $300,000 
improving the air quality in that building and planned to spend up to $4 million addressing air 
quality district wide.’ 





Carbon Monoxide (CO) 


Carbon monoxide (CO) is a colorless, odorless and tasteless gas which is responsible for 
the most common type of fatal indoor air poisoning in many countries.'°’ Derived as a product of 
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incomplete combustion, CO is released from auto exhausts, cigarettes, malfunctioning gas 
appliances (water heaters, furnaces, ranges etc.), fireplaces and indoor solid fuel burning devices 
such as wood stoves.'™ 


CO competes effectively with oxygen for hemoglobin binding sites, reducing oxygen 
delivery to the tissues!” Exposure to 100 parts per million (ppm) can be hazardous to human 
health.'”° 

CO may cause acute and chronic poisoning syndromes. 
Acute toxicity starts as lightheadedness, confusion, headaches, 
vertigo and flu-like effects.'”' As exposure progresses, 
significant cardiovascular and central nervous system (CNS) 
problems occur which can lead to death. Long-term sequelae 
are frequent and damage to an exposed fetus may also occur. 


Diagnosis of acute poisoning is by a simple arterial 
blood test found at most hospitals, but one must have a high 
level of suspicion to order it. Treatment includes hyperbaric or 


100% oxygen given over time. Low-level chronic CO 
poisoning is treated by some with high dose oxygen.'’”'” — 





A 2017 research paper discusses a case where a 22-year-old woman was found 
unconscious at her home. Her parents were found dead. They had a recent history of a 
dysfunctional furnace. Although the young woman had an initial carboxyhaemoglobin level of 
only 2.5%, she was presumed to have CO poisoning. She was given hyperbaric oxygen 
treatments and recovered to near normal functional status.'”° 


Chronic low level exposure can cause depression, confusion, memory loss and frank 
dementia. Chronic CO poisoning can cause Parkinsonian symptoms, Chemical Sensitivity (CS) 
and chronic fatigue.'”” ® The easily inducible action of hemeoxygenase (HO-1) produces ferrous 
iron, CO and biliverdin from free heme.'’’ Some chronic conditions increase free heme levels, 
potentially creating difficulty distinguishing increased endogenous production from chronic CO 
exposure. 


A March 1, 2017, report provides a current summary of the health effects of CO 
poisoning, as follows: 


Carbon monoxide (CO) poisoning affects 50,000 people a year in the United States. The 
clinical presentation runs a spectrum, ranging from headache and dizziness to coma and 
death, with a mortality rate ranging from | to 3%. A significant number of patients who 
survive CO poisoning suffer from long-term neurological and affective sequelae. The 
neurologic deficits do not necessarily correlate with blood CO levels but likely result 
from the pleiotropic effects of CO on cellular mitochondrial respiration, cellular energy 
utilization, inflammation, and free radical generation, especially in the brain and heart. 
Long-term neurocognitive deficits occur in 15—40% of patients, whereas approximately 
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one-third of moderate to severely poisoned patients exhibit cardiac dysfunction, including 
arrhythmia, left ventricular systolic dysfunction, and myocardial infarction.'” 


Three additional products of combustion that affect indoor air quality are kerosene, 
natural gas and nitrogen dioxide. 


Kerosene 


Kerosene is a combustible hydrocarbon liquid that is often used for lighting, heating and 
cooking in low and middle-income countries. It is also used for heating in some developed 
countries such as Japan and some areas in Europe. 

a ee 

The World Health Organization states that 
kerosene use can lead to particulate matter levels that 
exceed WHO guidelines. There is some suggestion of 
increased risks of cancer, respiratory symptoms and 
infections.'*° 


Researchers conducted a study of 50,045 
individuals, aged 40 to 75 years, from 2004 to 2008 
that evaluated the relationship between household fuel 
use and cardiovascular disease mortality. The follow- 
up results showed that 3,073 participants died from 
cardiovascular, oncological and respiratory illnesses. The analyses revealed a significant increase 
in ischemic heart disease and a trend toward strokes. Researchers would like to see these results 
replicated worldwide in order to support efforts to reduce the use of kerosene.'*! 


Mh 





Natural Gas 


Natural gas is a flammable gas used for heating and cooking. Common sources of natural 
gas are hot water heaters, furnaces and gas cook stoves. Natural gas can cause respiratory illness, 
worsen allergies and be harmful to those with environmental and chemical sensitivities. 


The British Medical Journal reported in 1996 that the use of domestic gas appliances, 
particularly gas stoves, was linked to increased asthma, respiratory illness, and impaired lung 
function.'*” 


The Canada Mortgage and Housing Corporation (CMHC) Clean Air Guide in 1993 
identified gas appliances as significant contributors to chemical contamination in the home. They 
recommended that gas appliances be replaced with electric ones to reduce indoor air pollution.’ 


A 2014 paper on emissions from natural gas stoves says “gas stoves emit nitrogen 
dioxide (NO2), carbon monoxide (CO), and formaldehyde (HCHO), each of which can 
exacerbate various respiratory and other health ailments.”!*° 





GIHN—Indoor Air Contaminants (September 2017) Page 34 


Researchers from Lawrence Berkeley National Laboratory and Stanford University, 
developed a simulation model to estimate gas stove emissions and the exposures experienced by 
different household members. Here is an excerpt from their 
conclusion: 


Our results suggest that in homes using NGCBs without 
venting range hoods, a substantial proportion of occupants 
experience pollutant concentrations that exceed health- 
based standards and guidelines. Using simulations of 
Southern California households cooking at least once per 
week, we estimate that pollutant levels exceed ambient air 
quality standards for NO2 and CO in 55-70% and 7-8% of 
homes during a typical week in winter.'** 





They estimate that 12 million Californians could be exposed to high levels of NO2 and 
CO in a typical week in winter from cooking on natural gas stoves. a 


Nitrogen Dioxide (NO,) 


Nitrogen dioxide (NOz2) is a gas that comes mainly from the burning of fossil fuels (coal, 
oil and gas). Other sources of NO> include tobacco smoke, kerosene heaters and unvented gas 
appliances such as stoves, clothes dryers and space heaters. '*° 

— ee 

The entire population is exposed to NO: originating —_— The entire population is exposed 

from ambient sources, both when people are outdoors 

and when they are in indoor environments into which 
ambient NO, has infiltrated. As they go through their sources, both when people are 
day, some people also spend time in locations that outdoors and when they are in 
have higher NO» concentrations as a result of releases 
from non-ambient sources (e.g., indoors in homes 

with gas stoves).'*° ambient NO; has infiltrated. 


o 


Other indoor sources of NO2 are 


to NO2 originating from ambient 


indoor environments into which 


Potential health effects include aggravation of asthma 


symptoms, respiratory problems, lung cancer and leukemia. 
tobacco smoke, kerosene 


In a 2013 study by researchers from Yale University, heaters and gas appliances. 
they investigated the effects of NO, on children with asthma. 
They found: es 


Asthmatic children exposed to NOz indoors, at levels well below the US Environmental 
Protection Agency outdoor standard (53 ppb), are at risk for increased asthma morbidity. 
Risks are not confined to inner-city children, but occur at NO2 concentrations common in 
urban and suburban homes.!*’ 


In a 2016 report by Health Canada, they focused on epidemiological studies but also 
considered toxicology studies of animal and controlled human exposure studies. They found: 
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In short-term controlled studies of asthmatic adults, exposure to near-ambient levels of 
NO), elicited a range of adverse respiratory effects, including decreased lung function, 
increased airway hyperresponsiveness (AHR), and airway inflammation. Most of these 
effects, as well as increases in asthma-related respiratory symptoms, were also associated 
with ambient NO> in epidemiological studies of asthmatic children. Respiratory 
symptoms in asthmatic children were also related to indoor NO> in several 
epidemiological studies, and interventions to reduce NO» from gas appliances in 
classrooms decreased respiratory symptoms.'*° 


Ambient NO» concentrations were significantly and independently associated with 
increased respiratory and asthma hospitalizations and asthma emergency room visits 
(ERVs) in numerous population-based epidemiology studies. '*° 


There are also epidemiological studies that show a link between long-term exposure to 
NO, and these same health effects. Although other co-occurring pollutants may also have a role 
in these exposures, the researchers concluded that “the overall evidence indicates there is likely a 
causal relationship between long-term exposures to current levels of ambient NO2/NO, and 
respiratory effects related to the development of asthma or allergic-related disease.”'*° 


In a research study published in May 2017, they evaluated the effects of six main 
pollutants in Shiraz (one of the largest cities in Iran). They analyzed data for 3,001 days starting 
from January 1, 2005, along with data on the number 
of deaths due to lung and blood cancers (leukemia), 
They found a direct, significant correlation between : 
the mortality rate of leukemia and concentrations of 
nitrogen dioxide and carbon monoxide.'** 


Solid Cooking and Heating Fuels 


Many people around the world use solid fuels 
for cooking and heating. Solid fuels include the 
household combustion of coal or biomass (such as 
wood, charcoal, dung and crop residues). They are 
typically burned in poorly ventilated conditions 
which results in indoor air pollution that far exceedS uses 
national standards and international guidelines. 





According to the World Health Organization’s website, they are currently updating their 
information about the impact of solid cooking and heating fuels. te 


A 2016 report estimates that approximately 3 billion people (or half of the world’s 
population) use biomass for cooking or heating. In China alone, 420,000 annual deaths are due to 
indoor air pollution caused by solid fuels. 
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These homes have very high levels of particulate matter and gaseous air pollutants such 
as carbon particles, iron, lead, cadmium, silica, phenols and free radicals, carbon 
monoxide (CO), nitrogen dioxide, sulfur dioxide, formaldehyde, hydrocarbon complexes, 
and other inorganic and organic substances which include polycyclic aromatic 
hydrocarbons (PAHs), volatile organic compounds, and chlorinated dioxins. oe 


Because there are many research papers available on this topic and because the World 
Health Organization is updating their information about solid cooking and heating fuels, we 
provided only a brief discussion of the impact of this indoor air pollutant. 


Tobacco Smoke and E-Cigarettes 

Tobacco smoke contains a toxic mix of more than 7,000 chemicals!*! which are 
subsequently inhaled into the smoker’s lungs and many of which are subsequently exhaled in the 
form of secondhand smoke. 


Every day, on average, nearly 2,500 youth under age 18 smoke their first cigarette and 
nearly 400 youth under age 18 become daily smokers. !”! 


Nicotine is the main ingredient in tobacco, but the tobacco plant itself contains other 
toxic chemicals including cadmium and lead. 
a 
Nicotine reaches your brain within 10 seconds after you 


inhale smoke. It has been found in every organ of the Nicotine reaches your brain 


body, as well as in breast milk.'”” within 10 seconds after you 
inhale smoke. It has been found 
Smoking harms your whole body. It increases your risk in every organ of the body, as 


of fractures, dental diseases, sexual problems, eye 
diseases, and peptic ulcers. If you smoke, your illnesses 
last longer and you are more likely to be absent from 
work.’ 


well as in breast milk. 


Smoking tobacco causes cancer, cardiovascular diseases, respiratory diseases, 
reproductive effects, and other harmful health effects. In additional to lung cancer, smoking 
causes many other types of cancer including cancers of the throat, mouth, larynx, nasal cavity, 
esophagus, stomach, pancreas, kidney, bladder, and cervix, as well as leukemia. !°”!?? 


There is an increased risk of vision loss or blindness from smoking. Studies have shown 
that smoking causes an increased risk of macular degeneration, cataracts, glaucoma, diabetic 
retinopathy and dry eye syndrome.” 


Smoking also affects unborn babies, causing low birth weight, pre-term delivery and 
infant death. The following statements are included in warnings from the American Pregnancy 
Association: 
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When you smoke, so does your baby. Smoking during pregnancy is estimated to account 
for 20 to 30 percent of low-birth weight babies, up to 14 percent of preterm deliveries, 
and about 10 percent of all infant deaths according to American Lung Association.'”° 


Statistics about smoking. The following are a few key facts and statistics relating to the 
impact of tobacco smoke: 


Worldwide 


e Tobacco kills more than 7 million people each year. More 

than 6 million of those deaths are the result of direct tobacco SS) 

use, while around 890,000 are the result of non-smokers 
being exposed to secondhand smoke. —_—_— 


e Nearly 80% of the world's more than 1 billion smokers live S M O KI N G 
in low- and middle-income countries.'*° 


United States 








e Smoking-related illness in the United States costs more than $300 billion each year, 
including: 


o Nearly $170 billion for direct medical care for adults 
o More than $156 billion in lost productivity, including $5.6 billion in lost productivity 
due to secondhand smoke exposure 
e More than 480,000 people in the United States die from tobacco use each year. 
e Smoking cigarettes kills more Americans than alcohol, car accidents, HIV, guns and illegal 
drugs combined. 
e More than 20 million Americans have died because of smoking since 1964, including 
approximately 2.5 million deaths due to exposure to secondhand smoke. 
e In 2014, tobacco companies spent more than $9 billion marketing cigarettes and smokeless 
tobacco in the United States. 


e During 2016, about 258 billion cigarettes were sold in the United States./°70" 


Secondhand smoke (SHS), also known as environmental tobacco smoke (ETS), is 
generated by the incineration of tobacco products. It is a complex mixture of gases and particles 
which contains 93 known harmful and potentially harmful chemicals, including more than 70 
carcinogens.°* 





More than 126 million nonsmoking Americans continue to be exposed to secondhand 
smoke in homes, vehicles, businesses and public places.“ Most exposures to tobacco smoke 
occur in homes and workplaces. Secondhand smoke causes heart disease and lung cancer in 
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nonsmoking adults.” More than $156 billion in lost productivity, including $5.6 billion in lost 
productivity due to secondhand smoke exposure.” 


Almost 60% of U.S. children aged 3 toll years - or almost 22 million children - are 
exposed to secondhand smoke. Several health conditions, including sudden infant death 
syndrome (SIDS), respiratory infections, low birth weight infants and increased incidence of ear 
infections and developing asthma, are attributable to secondhand smoke. It is also a potent lung 
irritant and trigger of asthma exacerbations. teens 


The American Cancer Society sums it up as 
follows: 


There is no safe level of exposure to secondhand 
smoke (SHS). Any exposure is harmful. The only 
way to fully protect non-smokers from exposure 
to SHS indoors is to prohibit all smoking in that 
indoor space or building. Separating smokers 4 
from non-smokers, cleaning the air, and a aC 
ventilating buildings cannot keep non-smokers 
from being exposed to SHS.7°° 





Thirdhand smoke (THS) is the result of smoke gases and particles which linger in 
clothing and hair and on furniture, carpets, walls, drapes, vehicles and other surfaces.7°’ A 2014 
study found that thirdhand smoke is just as deadly as firsthand smoke.””8 


Researchers are beginning to look at the possibility of health effects from these residues. 
Recent studies have linked thirdhand smoke to increased risk of asthma, breathing problems, 
learning disabilities and cancer.'”° The only way to protect nonsmokers from thirdhand smoke is 
to create a smoke-free environment. 


E-cigarettes (electronic cigarettes) include e-pens, e-pipes, e-hookah, and e-cigars and are 
known collectively as ENDS — electronic nicotine delivery systems. They allow users to inhale 
an aerosol containing nicotine and other substances. 


Unlike traditional cigarettes, e-cigarettes are generally battery-operated and use a heating 
element to heat e-liquid from a refillable cartridge, releasing a chemical-filled aerosol. 


The following statistics are from the U.S. Food and Drug Administration (FDA): 


e More than 3 million middle and high school students were current users of e- 
cigarettes in 2015 


e Sixteen percent of high school and 5.3 percent of middle school students were current 
users of e-cigarettes in 2015, making e-cigarettes the most commonly used tobacco 
product among youth for the second consecutive year 
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e In 2013-2014, 81% of current youth e-cigarette users cited the availability of 
appealing flavors as the primary reason for use”? 


On May 10, 2016, the FDA finalized a rule extending its regulatory authority to cover all 
tobacco products, including E-Cigarettes and all other ENDS. FDA now regulates the 
manufacture, import, packaging, labeling, advertising, promotion, sale and distribution of 
ENDS.”'°?!! This was supposed to require the e-cigarette companies to register their products by 
2018, and it also set a timetable relating to cigars, cigarillos and hookah. 


However, on July 28, 2017, they put the brakes on those requirements and specifically 
gave the e-cigarette companies another four years to comply (and gave another three years to 


: ay 21S2I 
cigar companies).”'7?!* 


This change in position toward e-cigarettes was a big disappointment to health advocates 
but was not a surprise. Dr. Scott Gottlieb, who was appointed to head the FDA in May 2017, was 
“expected to be friendly toward the e-cigarette industry since he previously held a financial 
interest in a vape shop called Kure.””'” 





The July 28, 2017, announcement also said the — 
FDA will “begin a public dialogue about lowering 
nicotine levels in combustible cigarettes.” 






Some health proponents, however, expressed 
caution, pointing out that the nicotine-reduction 
proposal could take years to enact and could be 
derailed by major hurdles, including the significant 
lobbying power of the tobacco industry.7'* 


) 
é' 
In positive news, the U.S. Surgeon General issued 
a groundbreaking report in 2016 concluding that e- 
cigarettes can expose users to several potentially harmful chemicals, including nicotine, carbonyl 
compounds and volatile organic compounds.” 





State and local governments are also taking action to protect their residents. Hundreds of 
cities, counties and states have passed laws that prohibit e-cigarettes everywhere that smoking is 
banned. 


On Friday, July 21, 2017, the Court of Appeals for the District of Columbia upheld a law 
banning e-cigarettes on airplanes.” '© Tt was good news that the Court of Appeals upheld the law, 
but it should be noted that all airlines in the U.S. had already banned e-cigarettes on their planes. 


On April 28, 2017, the World Health Organization addressed the issue of e-cigarettes in a 
report. They recommend that governments adopt regulations that designate indoor smoke-free 
areas as also vape-free areas. They note that vaping has already been banned in bars, restaurants 
and other workplaces in 25 countries.7"” 
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Radon 


Radon is a naturally occurring radioactive decay product of uranium and is found in the 
soil throughout the earth. It is a tasteless, colorless and odorless gas. As a dense inert gas, once 
released from the dirt, it tends to accumulate in basements and on the ground floor of buildings. 


Radon is radioactive and accounts for the majority of background radiation humans 
. cc ke a ae . ‘ . + 218-222 
receive. The ionizing radiation emitted is carcinogenic.”!* 


After smoking, radon exposure is the primary cause of lung cancer and is credited with 
the deaths of 20,000 people per year in the United States (U.S.) Radon-induced lung cancer costs 
the United States over $2 billion dollars per year in both direct and indirect health care costs.” 
Smoking, with radon exposure, increases the likelihood of lung cancer.”?>-*?5 


Typical exposure levels in homes are around 100 Bq/m? (Becquerel/meter’) with a toxic 
range over 160 Bq/m* (4 picocuries/Liter air or pCi/L), per the U.S. Environmental Protection 
Agency (EPA). European authorities have set higher tolerable limits for radon. 


The U.S. Surgeon General and EPA recommend fixing homes with radon levels at or 
above 4 pCi/L. EPA also recommends that people think about fixing their homes for radon levels 
between 2 pCi/L and 4 pCi/L.” 









A family whose home has radon 
levels of 4 pCi/L is exposed to How radon 
approximately 35 times as much enters a house 
radiation as the Nuclear Regulatory 
Commission would allow if that 
family was standing next to the 
fence of a radioactive waste site.””” 


An elementary school student that 
spends 8 hours per day and 180 days Bazar 
per year in a classroom with 4 pCi/L 

of radon will receive nearly 10 times 
as much radiation as the Nuclear Paco 
Regulatory Commission allows at ales 


Radon in 


g35 
the edge of a nuclear power plant. steal 





Home testing for radon is simple 
and inexpensive. Short-term testing gathers radioactivity data over 90 days or less while long- 
term testing can last up to a year. Numerous inexpensive and effective mitigation techniques are 
available.”"°?”? 


The U.S. EPA provides the following information on how to lower the radon level in 
your home. 
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There are several proven methods to reduce radon in your home, but the one primarily 
used is a vent pipe system and fan, which pulls radon from beneath the house and vents it 
to the outside. This system, known as a soil suction radon reduction system, does not 
require major changes to your home. Sealing foundation cracks and other openings 
makes this kind of system more effective and cost-efficient. Similar systems can also be 
installed in houses with crawl spaces. Radon contractors can use other methods that may 
also work in your home. The right system depends on the design of your home and other 
factors. 


In other words, excessive radon exposure should be totally avoidable. 


Volatile Organic Compounds 


Molecules of substances with high vapor pressure tend to flow from the liquid (or solid) 
state to a gaseous or evaporated state. Substances with a high vapor pressure at normal 
temperatures are said to be “volatile.” Volatile organic compounds (VOCs) are organic 
compounds (carbon based) which come out of their liquid (or solid) phase in significant degree 
to become gaseous, becoming part of the air people breathe. 


Examples of toxic VOCs include butane, hexane, formaldehyde, benzene, limonene, 
pinene, isoprene, terpenes, xylene, styrene, toluene, chlorofluorocarbons, aliphatic hydrocarbons, 
carbon monoxide (CO), carbon dioxide (COz), freon, acetone, methane and hundreds of 
others.7°°?* 


(RE ] 
VOCs can come from a large number of 


sources. A few of those include air fresheners, VOC levels can be from 5-1,000 times 
synthetic fragrances, soaps, hand sanitizers, nail outdoor levels. Illness is usually not 
polish, solvents, paints, protective coatings, laundry acute—but due to chronic exposures. 
supplies, dry cleaned clothes, citrus oil or pine oil 

cleaners, new furniture, copying and printing devices, ©=x_ $e 
cleaning supplies, aerosol sprays, refrigerant, 

degreasers, fuel, personal care products and many other sources. Evaporation of organic 
compounds from these sources indoors is called off-gassing. Other volatile chemicals, such as 
hydrogen sulfide (H2S) in solution (as in sewer water), are also toxic and may come from the 
breakdown of organic materials.7°°?* 


Long-term exposure to indoor VOCs can contribute to Sick Building Syndrome (SBS) 
and Building Related IlIness (BRI). Illness is usually not acute—but due to chronic exposures. 
VOC levels can be from 5-1,000 times outdoor levels. 


Health effects of VOCs include eye, nose and throat irritation, chest pain, brain fog, 
gastrointestinal problems, anxiety, visual disturbances, headaches, dizziness, fatigue, loss of 
coordination, nausea, memory impairment, damage to liver, kidney and central nervous system, 
immunological effects and cancer.”°"?* 
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Well-designed heating, cooling and ventilation (HVAC) systems can help lower indoor 
concentrations of VOCs. Consumer awareness and selection of natural or less-toxic products is 
also helpful. However, there needs to be significant improvement in labeling of products so 
ingredients and chemicals are clearly listed. 


A 2017 study discussed indoor air quality in public utility environments (i.e., museums, 
libraries, temples, churches, schools, offices, hospitals and elderly care centres). They 
acknowledged that research on indoor air in public places is mostly focused on VOCs or 
secondary pollutants caused by an interaction with VOCs.”*° They discuss the need for 
regulations and guidelines, and the importance of developing tools, techniques and methods for 
measures chemical compounds in indoor environments. The following excerpts are from their 
conclusion: 


The analysis of literature data on indoor air quality in various public utility premises 
leads to the conclusion that regardless of the place or region where research is conducted, 
the problem with the occurrence of elevated concentrations of chemical compounds in 
indoor air is still valid and remains unsolved in many regions.” 


Work should be started from scratch by choosing a suitable location for an enclosed 
space, designing an appropriate ventilation system and filters and choosing suitable 
construction and structural elements as well as equipment and finishing materials. All of 
these activities should also take into account the intended use of the enclosed space, the 
frequency of its use, the number of users and potential pollutants which can be present in 
indoor air and have a distinct influence on users’ health and comfort.”*° 


The following sections provide information on specific sources of VOCs. Discussion of 
VOCs from biological contaminants is provided in our paper titled “Molds, Mycotoxins and 
Related Contaminants in Water-Damaged Buildings.” 


Air Fresheners SET 


Air fresheners are not “fresh.” They are created HD WY, SHADE ON JOC EOES a 


using man-made chemicals. These products come ina — chemically-scented fragrance and/or 
variety of shapes and sizes including aerosols, plug-ins, aerosols propelled by butane, 
candles, oils, incense sticks and commercial, metered 


: : ropane or other toxins create an 
air fresheners and deodorizers. BrOP 


indoor environment of fresh air. 


As stated in the article titled “Air Fresheners: 
The Dangers of Indoor Chemical Pollution:” 


In no way, shape or form does a chemically-scented fragrance and/or aerosol propelled 
by butane, propane or other toxins create an indoor environment of fresh air. Chemical 
"deodorizers" or chemical air "fresheners" only mask other odors. These products do 
absolutely nothing to improve the quality of indoor air, and in fact, can contribute to a 
host of ailments--from headaches, high pulse rate and nausea; to mention a few.” 
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Air fresheners have a negative effect on indoor air quality due to the chemicals used to 
create these products. Acetone, propane and butane are three of the most common ingredients in 
air fresheners. Acetone and propane are classified as cardiovascular or blood toxicants, 
gastrointestinal or liver toxicants, kidney toxicants, neurotoxicants, respiratory toxicants and a 
skin or sense organ toxicant. Butane is classified as a neurotoxicant which means that exposure 
can cause adverse effects on the central nervous system. 


Phthalates are also used in air fresheners. (See our discussion earlier in this paper on the 
health effects of phthalates.) The U.S. Natural Resources Defense Council (NRDC) tested 14 
common air fresheners. Even though none of those products listed phthalates as an ingredient, 
they found phthalates in 86% of the products. It is important to note that several of those 
products claimed to be all-natural or unscented.~ 


In a 2015 study, they discussed how the chemicals in air fresheners “react with ozone to 
produce secondary pollutants such as formaldehyde, secondary organic aerosol (SOA), oxidative 
product, and ultrafine particles.””°? 

ol 

These pollutants then adversely affect human health, in Exposure to air fresheners 

many ways such as damage to the central nervous system, 

alteration of hormone levels, etc. In particular, the ultrafine 
particles may induce severe adverse effects on diverse individuals in society and in 
organs, including the pulmonary and cardiovascular the workplace. Also, 
systems. 


can prevent access for 


businesses that use air 


A 2017 paper by Steinemann, et al, looks at the science, fresheners may lose 
health and policy perspectives relating to air fresheners. They also customers. 
provide recommendations and research directions. 
——Seaaaaaay 
In addition to health risks, involuntary exposure to air 
fresheners can also prevent access for individuals in society and in the workplace. For 
example, the presence of an air freshener in a restroom can restrict an individual with 
asthma from accessing the restroom, if that individual experiences asthma attacks when 
exposed to air fresheners. Also, businesses that use air fresheners may lose customers, as 
recent studies indicate.” 


Of the general population surveyed in the US, 17.5% are unable or reluctant to use the 
restrooms in a public place, because of the presence of an air freshener, deodorizer, or 
scented product. Also, 20.2% of the population reported that if they enter a business, and 
smell air fresheners or some fragranced product, they want to leave as quickly as 
possible.” 


The biggest overuse of chemical air fresheners is in metered deodorizers that have 
resulted in hundreds of thousands of chemical spray dispensers being placed in hotels, 
department stores, retail outlets and workplaces throughout America.”"! 
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Olfactory Fatigue 


You should also be aware of olfactory fatigue (also known as odor adaptation) which 
results from a normal but temporary inability to pick up a particular smell after being exposed to 
it for a long time.””” 


The apparent strength or intensity of a fragrance is dependent on the length of time the 
fragrance is inhaled. This phenomenon is termed "odor adaptation" or "olfactory fatigue”. 
Upon initial exposure to a fragrance, the perceived intensity is maximum. After several 
minutes of exposure, the perceived intensity is 
substantially reduced, due to diminished 
sensitivity of the fragrance-sensing olfactory 
receptor cells and higher brain olfactory centers. 
After several additional minutes, many people 
are not able to detect the fragrance on 
themselves, especially if it was applied in close 
proximity to the nose. 


SSS SSS 
Limbic System 








Olfactory Bulb 


Olfactory Neurons 
Nasal Cavity 


When this happens in businesses using these 
commercial air fresheners, they (the management or 
employees) "turn up" the system. It often gets turned up 
beyond the limit recommended by the manufacturer 
which causes even greater harm to employees and 
customers. 


-— Aromatic 
Substances 


This is acommon problem in hotels and other businesses that use commercial air 
freshening systems. Sometimes they "crank it up" so high that you can even smell it in the 
parking lot, and it stays on your hair and clothes when you leave the building. 


One easy solution is to implement fragrance-free policies. This would eliminate air 
fresheners, perfume, scented cleaning products and other sources of fragrances. On an interesting 
note, olfactory fatigue is also happening to people who use e-cigarettes. 


We provide additional discussion and examples of fragrance-free policies in the next 
section on Fragrances. 


Formaldehyde 


Formaldehyde (FA) is a gas at room temperature. It chemically reacts with biological 
molecules, amino acids, nucleosides, nucleotides, DNA and proteins and forms DNA-protein 
crosslinks. Thus, it is recognized as a mutagen and a probable human carcinogen. 


In June 2011, the U.S. Department of Health and Human Services added eight new 
substances, including formaldehyde, to its list of known human carcinogens.” 
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It is known to irritate mucous membranes and is released from paints, adhesives, 
sheetrock, ceiling tiles and wood materials. Formaldehyde has also been shown to have high 
sympathetic activity, increase the heart rate, alter the immune system, cause headaches, affect 
cognitive function, cause irritation and allergic contact dermatitis, stimulate reproductive 
problems and possibly cause birth defects. It can aggravate existing lung disease including 
asthma and emphysema.” : 

In research studies, FA showed effects on embryonic ———— 
development and fetal organs (liver, lungs and kidneys). Formaldehyde is toxic to humans 
Mitochondrial damage was demonstrated in fetal tissues.” and animals and was classified as 

You can be exposed to FA in your home or a snowraareinegenin ante: 
workplace. Some of the sources of FA in the home are NCW 
construction materials (particle board, medium density fiber 
board, and plywood), surface finishes and a wide variety of consumer products. 


Exposure in the workplace can occur in numerous industries, such as the manufacturing 
of formaldehyde and formaldehyde-based resins, woodworking and furniture making. 
Morticians, pathologists and laboratory workers are also commonly exposed to formaldehyde. 


After Hurricanes Katrina and Rita, there were many news stories about people becoming 
ill in mobile homes that were supplied by FEMA (Federal Emergency Management Agency). 
Eventually, tests were done and high levels of formaldehyde were found. 


Formaldehyde levels among all trailers in this study ranged from 3 parts per billion (ppb) 
to 590 ppb. While formaldehyde levels varied by trailer type, all types tested had some 
levels > 100 ppb.” 


From 2012 through 2014, there were numerous media reports about formaldehyde in 
laminate flooring sold by Lumber Liquidators. The flooring was purchased from China. 
Although the CDC concluded that the “concentrations may dissipate within several years,” 
researchers reviewed the data again in July 2016. The study concluded that non-cancer and 
cancer health effects are more than 12 times higher than those reported by the CDC and will 
persist for long periods of time (greater than 78 years).”> : 


Fragrances 


Most fragrances and fragranced products are created with synthetic ingredients (i.e., not 
natural; made from chemicals). 


Currently, there is a major loophole in federal law that allows companies to hide 
potentially hazardous chemicals in their products (under the guise of “trade secrets’’), so most 
consumers are not aware they are being exposed to dangerous chemicals. 
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Dr. Anne Steinemann has done a great deal of work in regard to the chemicals used in 
fragrances and everyday products. She has conducted research, written several papers and given 
many presentations. The following excerpts provide a brief summary from one of her papers: 


Society is suffused with fragranced consumer ea 
products: air fresheners, cleaning products, soaps, 
hand sanitizers, laundry supplies, and personal care 
products, to name a few out of hundreds. 
Fragranced products emit a range of volatile organic 
compounds (VOCs), such as terpenes (e.g., 
limonene), which often dominate pollutants found 
indoors and generate secondary pollutants such as 
formaldehyde.””” 





Despite numerous laws designed to protect human 

health and the environment, no law in the US ET 
requires the disclosure of all ingredients in 

fragranced consumer products. Protections on ingredient disclosure depend on the 
product. For all fragranced consumer products, the general term “fragrance” can be listed 
on the label, or a related term (such as “perfume”, rather than the specific ingredients in 
a fragrance. Yet an individual “fragrance” in a product is typically a complex mixture of 
several dozen to several hundred chemicals, primarily synthetic compounds.” 


In two recent studies on the adverse effects of fragranced products, she found similar 


results for individuals in the United States and Australia. 


A few of the statistics from these two studies are presented in this table.” 





























Adverse Effects of Fragranced Products 
United States Australia 

% of total population that reported health problems 34.7% 33% 
when exposed to fragranced products 
% not aware that fragranced products (even ones 67.3% 73.7% 
called green and organic) emitted hazardous air 
pollutants 
% would not continue to use a product if they knew it 60.1% 56.3% 
emitted hazardous air pollutants 
% reported health problems when exposed to air 20.4% 16.4% 
fresheners or deodorizers 
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% have lost work days or a job due to fragranced 15.1% 7.71% 
product exposure in the workplace 





% of total population that cannot use toilets in public 17.5% 11.6% 
places due to air fresheners or deodorizers 





% that would prefer that workplaces, health care 53.2% 42.8% 
facilities and professionals, hotels and airplanes were 
fragrance-free 

















Research is expanding in this area with several recent studies being published including a 
new study just released in July 2017. This new study looked at the prevalence and neurotoxicity 
of fragrance compounds belonging to the three most common groups: phthalates, synthetic 
musks and chemical sensitizers.” * 


Essential Oils 


Essential oils are derived from plants (flowers, herbs and trees) and are used for various 
purposes. Although some studies have shown that essential oils have positive effects on mood 
and emotions, concerns have also been raised. Sourcing of these oils is one of the concerns, 
because some companies do not test their oils for quality. 


Using undiluted essential oils on the skin can lead to dermatitis, blistering rash or 
complete and permanent loss of skin pigmentation. Sun sensitivity may also occur. 


Another concern is the possibility of ingestion. Some companies advocate ingestion of 
these oils, but this can lead to burning of the esophagus. 


One more risk is that some essential oils can interact with prescription drugs. For 
example, there is a long list of drug interactions for peppermint essential oil. 


The most important advice from the experts is that essential oils should not be used on or 
around infants and children because they cannot fully metabolize the oils and liver damage has 
occurred in older children. Putting essential oils on the skin of infants and toddlers can cause 
breathing and nervous system disorders, seizures or even coma. 


Even the National Association for Holistic Aromatherapy (NAHA) agrees with many of 
these concerns. They also state that placing any essential oil in the eye is extremely dangerous. 
This was primarily in response to claims that clary sage oil can be used to treat vision problems. 
The NAHA also points out there are several reports in the literature about the dangers of using 
Olbas oil in the eye or the nose. Olbas oil is the mixture of essential oils and menthol.”°° 


Currently, essential oils are not regulated and research studies have primarily focused on 
the treatment of stress and anxiety and relieving certain symptoms in cancer patients (with mixed 
results). For example, one study showed that sniffing orange slices was more effective at 
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reducing nausea and coughing than inhaling an orange essential oil.*°”*°* Until further research is 
conducted, caution is advised. 


U.S. Centers for Disease Control and Prevention (CDC)--Indoor Environmental Quality Policy 


As stated in the Indoor Environmental Quality Policy implemented by the U.S. Centers 
for Disease Control and Prevention (CDC):”° 


Fragrance is not appropriate for a professional work environment, and the use of some 
products with fragrance may be detrimental to the health of workers with chemical 
sensitivities, allergies, asthma and chronic headaches/migraines. 
2 ; . ; 8 (gee 
Additional information about the CDC’s policy is 
provided as follows: Fragrance is NOT appropriate for a 
us professional work environment, 
Scented or fragranced products are prohibited at all 
times in all interior space owned, rented, or leased 
by CDC. This includes the use of: fragrance may be detrimental to 


and the use of some products with 


; the health of workers. 
* Incense, candles, or reed diffusers 


* Fragrance-emitting devices of any kind ———————SSaaas 
¢ Wall-mounted devices, similar to fragrance- 

emitting devices, that operate automatically or by pushing a button to dispense 
deodorizers or disinfectants 

* Potpourri 

* Plug-in or spray air fresheners 

* Urinal or toilet blocks 

* Other fragranced deodorizer/re-odorizer products” 


Personal care products (e.g., colognes, perfumes, essential oils, scented skin and hair 
products) should not be applied at or near actual workstations, restrooms, or anywhere in 


CDC owned or leased buildings. 


In addition, the CDC encourages employees to be as fragrance-free as possible when they 
arrive in the workplace. 


To read the CDC's Indoor Environmental Quality Policy, go to our website. 


Additional Information on Fragrance-Free Policies 





Many businesses, universities, organizations and government agencies have adopted 
fragrance-free policies. 


In North America, Canada has taken the lead on fragrance-free policies. Halifax is 
considered the “most scent-aware region” in North America. The Regional Municipality of 
Halifax, the provincial government, businesses, public transport, many performances spaces, 





GIHN—Indoor Air Contaminants (September 2017) Page 49 


hospitals and educational institutions, and a number of public places and institutions have 
adopted voluntary scent-awareness policies.” @ 


The University of Calgary, University of Toronto and McMaster University have 
established similar policies on their campuses.””” 


Here are a few additional examples in the U.S. and Canada: 


e U.S. Access Board (federal government agency) 





e Brigham & Women's Hospital 


e University of Toronto (Canada) F baa E 


e City of Portland, Oregon 











e Department of Radiology, School of Medicine, 
Queen's University (Canada) 





e Canadian Centre for Occupational Health & Safety (CCOHS): Scent-Free Policy for 
the Workplace (Canada) 


e University of Missouri 

e American Lung Association (sample fragrance-free policy) 

e American Lung Association (sample fragrance-free policy for schools) 

e HR and Employment Law News (sample wording for a fragrance-free policy) 
e 36th District Court (busiest courthouse in Detroit, Michigan) 

Links to each of these policies are posted on our website. 


Additional Information on Fragrances in the Workplace 


A related report on this topic titled “Fragrance in the Workplace: What Managers Need to 
Know” was published in the Journal of Management and Marketing Research. The report 
discusses relevant laws, court cases and legal liability for employers. It also provides 
recommendations for organizations that want to be proactive in promoting fragrance-free 
workplace policies.” 


A study published in March 2017 concluded that fragrance use in the workplace is 
associated with work-related asthma. They reviewed the California Work-Related Asthma 
Prevention Program’s surveillance database and evaluated the data from 1993 to 2012. They 
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recommended several prevention methods including employee education, enforced fragrance- 
free policies, well-designed ventilation systems and good building maintenance.*”! 


For employers, it is important to know that allergies to fragrances or multiple chemical 
sensitivities are recognized as disabilities under the Americans with Disabilities Act (ADA). This 
was highlighted in the case of McBride vs. City of Detroit. In that case, the City of Detroit 
simply refused McBride’s request and never attempted to provide a reasonable 
accommodation.“ 


According to the Job Accommodation Network (JAN), there are several ways that 
employers can provide accommodations to these workers.” 


To sum it up, employers have a responsibility to provide safe working conditions for their 
employees. The CDC’s Indoor Environmental Quality Policy is a tremendous step forward with 
the recognition that VOCs such as pesticides, cleaning products and even personal care products 
can harm the health of personnel. Guidelines such as these are as important in protecting the 
health of all workers and similar policies should be implemented in all buildings. 


Household Products 
People throughout the world are being exposed to chemicals in household products.7°*7 
One method being used to study these exposures is biomonitoring (i.e., measuring the 
concentrations of chemicals or their breakdown byproducts in people). Biomonitoring data also 
provide invaluable information to track exposure trends.~~” 
In 2009, Dr. Anne Steinemann conducted research to 
find the chemicals included in several household products. household 
She found that all fragranced products tested (even those Cleaners 
labeled as 100% organic, all natural or green) emitted toxic ‘ 
chemicals. They found more than 450 VOCs in 25 products. 
Only one VOC was listed on any product label, and only two 
VOCs were listed on any MSDS. More than 100 of those 450 
VOCs are regulated in other sources but not in fragranced 
consumer products.” 





In 2012, the Environmental Working Group nan: 
presented a report titled “EWG Cleaners Database: Hall of 
Shame.” Their findings were similar to the 2009 research conducted by Dr. Steinemann. The 
following information provides excerpts from their report: 


Our research has turned up products loaded with extremely toxic compounds banned in 
some countries. Some of their ingredients are known to cause cancer, blindness, asthma 
and other serious conditions. Others are greenwashed, meaning that they are not, as their 
ad hype claims, environmentally benign. [Greenwashing refers to inaccurately labeling 
products as safe, non-toxic or green.] Still more hide the facts about their formulations 
behind vague terms like “fragrance.” 
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What should consumers do? Recommendations typically include avoiding products with 
any chemicals, fragrances, perfumes or scents, and avoiding all air fresheners and deodorizers. 
For cleaning, use white vinegar, baking soda, hydrogen peroxide or lemon juice. 


Hydrogen Sulfide 


Hydrogen sulfide (H2S) is a colorless gas. At low concentrations, it has an obnoxious 
odor similar to rotten eggs. It is soluble in water. It is produced in nature primarily through the 
decomposition of organic matter by bacteria. It is a constituent of natural gas, petroleum, sulfur 
deposits, volcanic gases and sulfur springs./0?”” 


Hydrogen sulfide (H2S), the gas with the odor of rotten 
eggs, was formally discovered in 1777, over 239 years 
ago. For many years, it was considered an environmental 
pollutant and a health concern only in occupational 
settings. Recently, however, it was discovered that H2S 
is produced endogenously and plays critical 
physiological roles as a gasotransmitter. Although at low 
physiological concentrations it is physiologically 
beneficial, exposure to high concentrations of H2S is 
known to cause brain damage, leading to 
neurodegeneration and long-term neurological sequelae 
or death. Neurological sequelae include motor, 
behavioral, and cognitive deficits, which are 
incapacitating.” 





The U.S. Occupational Safety and Health Administration (OSHA) has regulations 
regarding the permissible concentrations of hydrogen sulfide, but they only pertain to healthy 
adult males in the workplace. These regulations do not apply to residential exposures and do not 
cover the more sensitive population, which includes the elderly, the very young and those with 
pre-existing illness. 


Exposure can occur from various sources including ambient air near petroleum refineries, 
sewage treatment plants, sewers (sewer gas) and septic tanks. Sewer gas contains hydrogen 
sulfide and reduced sulfur compounds, such as methyl and dimethyl sulfide, ethyl and diethyl 
sulfide. These organo-sulfur compounds add to the toxicity of hydrogen sulfide in sewer gas. 


Exposure to hydrogen sulfide occurs primarily by inhalation but can also occur by 
ingestion (contaminated food) and skin (water and air). Once taken into the body, it is rapidly 
distributed to various organs, including the central nervous system, lungs, liver, muscle, etc. 


The health effects of hydrogen sulfide include acute system toxicity, central nervous 
system effects, irritation of eyes and lungs, nausea, dizziness, loss of balance, headaches, and 
shortness of breath. Studies have also shown that hydrogen sulfide affects the myelin sheaths in 
the brain. Here is an excerpt from one of those studies: 
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We studied ultrastructural and morphometric characteristics of nerve cells and myelinated 
fibers in the cerebral cortex after chronic exposure to natural gas containing hydrogen 
sulfide in low concentrations. Radioisotope assay revealed activation of protein synthesis 
in nerve cells after chronic exposure to natural hydrogen sulfide-containing gas in low 
concentrations (10 mg/m(3)by H2S) for 2 weeks. After 1 month the ultrastructure of 
myelinated fibers was characterized by sectorial loosening and demyelination.”” 


The most dangerous aspect of hydrogen sulfide results from olfactory accommodation or 
olfactory paralysis. This means that the individual can accommodate to the odor and is not able 
to detect the presence of the chemical after a short period of time. Death can occur. 


Between 2004 and 2007, Chinese drywall was imported and used in thousands of homes 
in the United States. This change in the source of drywall was due a shortage of American-made 
drywall caused by the rebuilding efforts after numerous hurricanes during that time frame. 
Thousands of homeowners became ill, and tests were done. It was found that Chinese drywall 
emitted hydrogen sulfide and other toxic gases, and it was estimated to affect 100,000 homes in 
more than 20 states.”*°”*' Many lawsuits were filed. Large settlements were reached in some 
cases. 


Since the Drywall Safety Act was passed in 2012, tainted drywall is no longer sold in the 
United States. 


Conclusion 


In this paper, we provided an overview of some of the common indoor contaminants that 
affect the air we breathe in our homes, schools and workplaces. 


In the 2010 report by the World Health Organization (WHO) titled “Guidelines for 
Indoor Air Quality: Selected Pollutants” they open with the following statement regarding the 
importance of good indoor air quality: 


Clean air is a basic requirement of life. The quality of air inside homes, offices, schools, 
day care centres, public buildings, health care facilities or other private and public 
buildings where people spend a large part of their life is an essential determinant of 
healthy life and people's well-being. Hazardous substances emitted from buildings, 
construction materials and indoor equipment or due to human activities indoors, such as 
combustion of fuels for cooking or heating, lead to a broad range of health problems and 
may even be fatal.” 


It is staggering to comprehend the enormous impact on our global society as literally 
millions of individuals and families are harmed by contaminants inside our homes, schools and 
workplaces. The financial costs are equally staggering with estimates in the hundreds of billions 
of dollars. 


Imagine how different things could be if the truth came to light and all vested parties 
worked together to improve our indoor air. 
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It is time we started to pay more attention to the indoor air we breathe. It is time for our 
national and world leaders to develop a comprehensive public health response to this devastating 
epidemic that has the potential to cripple our individual and collective futures. 


We have highlighted the extensive research and look forward to collaborative efforts in 
this search for better health and safer living and working conditions. 


ee] 
Clean air is a basic requirement of life. The quality of air inside homes, 
offices, schools, day care centres, public buildings, health care facilities or 
other private and public buildings where people spend a large part of their 
life is an essential determinant of healthy life and people’s well-being. 


Global Indoor Health Network 


The Global Indoor Health Network (GIHN) is a 501(c)(3) nonprofit organization dedicated to 
providing education and awareness of the health effects of mold and other indoor contaminants. 
We are uniting experts and laypersons from the world, with members throughout the United 
States and in eleven other countries. GIHN’s vision is a global community of individuals and 
organizations working together to ensure that comprehensive information and guidance 
concerning medical treatment, investigative techniques and solutions are available to address the 
effects of contaminants in the indoor environment of homes, schools and businesses. 


Visit our website at: https://www.globalindoorhealthnetwork.com. 








GIHN—Indoor Air Contaminants (September 2017) Page 54 


References 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


U.S. Environmental Protection Agency (EPA). Report for Congress on Indoor Air Quality. Volume II: Assessment 
and Control of Indoor Air Pollution. August 1989. 

World Health Organization (WHO). WHO Guidelines for Indoor Air Quality — Selected Pollutants. 
http://www.who.int/indoorair/publications/9789289002134/en/. Published 2010. 

United Nations Children’s Fund (UNICEF). Clear the Air for Children. 
https://www.unicef.org/publications/files/UNICEF_Clear_the_Air_for_Children_30_Oct_2016.pdf. Published 
October 30, 2016. 

Ernest H. A Textbook of Modern Toxicology. John Wiley and Sons. 2010:10. 

Ramazzini B. De Morbis Artificum (Diseases of Workers). 1700. 

Genuis SJ. Chemical Sensitivity: Pathophysiology or Pathopsychology? Clinical Therapeutics. 2013 May; 
35(5):572-577. 

World Health Organization (WHO). WHO Guidelines for Indoor Air Quality - Dampness and Mould. 
http://www.who.int/indoorair/publications/7989289041683/en/. Published 2009. 

Attina TM, Hauser R, Sathyanarayana §S, et al. Exposure to Endocrine-Disrupting Chemicals in the USA: A 
Population-Based Disease Burden and Cost Analysis. The Lancet, Diabetes & Endocrinology. December 
2016;4(12):996-1003. doi:10.1016/S2213-8587(16)30275-3. 

Healthy Homes Barometer, Buildings and Their Impact on the Health of Europeans. 
http://www.velux.com/health/healthy-homes-barometer-2017. Published by the Velux Group; 2017. 

Mould Damage Costs Nearly Half a Billion Euros Each Year. YLE News. October 19, 2012. 
https://yle.fi/uutiset/osasto/news/mould_damage_costs_nearly_half_a_billion_euros_each_year/6341943. 
Accessed June 27, 2017. 

Trasande L, Liu Y. Reducing the Staggering Costs of Environmental Disease in Children, Estimated at $76.6 
Billion in 2008. Health Aff. 2011 May;30(5):863-8709. doi:10.1377/hlithaff.2010.1239. 

Chutel, L. Scientists Aren’t Sure Exactly How Bad Air Pollution is in Africa but Think It’s Worse Than We 
Thought. February 9, 2017. Quartz Africa Media. https://qz.com/905656/air-pollution-is-increasing-in-africa- 
along-with-rapid-urbanization/. Accessed July 7, 2017. 

Roy R. The Cost of Air Pollution in Africa. OECD Development Centre Working Papers. OECD Publishing, Paris. 
29 Sep 2016:333. http://dx.doi.org/10.1787/5jlqzq77x6f8-en. 

World Health Organization (WHO). Economic Cost of the Health Impact of Air Pollution in Europe: Clean Air, 
Health and Wealth. WHO European Centre for Environment and Health, with the Organisation for Economic 
Co-operation and Development. http://www.euro.who.int/__data/assets/pdf_file/0004/276772/Economic- 
cost-health-impact-air-pollution-en.pdf?ua=1. Published 2015. 

Fisk WJ. Health and Productivity Gains from Better Indoor Environments and Their Relationship with Building 
Energy Efficiency. Lawrence Berkeley National Laboratory. Annu Rev Energy Environ. 2000;25:537-66. 

Ross M, Nolan RP. History of Asbestos Discovery and Use and Asbestos-related Disease in Context with the 
Occurrence of Asbestos within the Ophiolite Complexes. In Dilek, Y and Newcomb S., eds., Ophiolite Concept 
and the Evolution of Geological Thought. Geological Society of America. 2003 Special Paper 373:447-470. 
Bostock J, Riley HT. Asbestinon. The Natural History: Pliny the Elder. 1855. 

Alleman JE, Mossman BT. Asbestos Revisited. Scientific American. July 1997:277(1):70-75. 

Berman DW, Crump KS. Final Draft: Technical Support Document for a Protocol to Assess Asbestos-related 
Risk. Prepared for U.S. Environmental Protection Agency. EPA #9345.4-06. Published 2003. 

National Cancer Institute. Asbestos Exposure and Cancer Risk. Published 2011. Reviewed June 7, 2017. 
https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/asbestos/asbestos-fact-sheet. 
Accessed July 10, 2017. 

IARC Monographs on the Evaluation of Carcinogenic Risk to Humans. Arsenic, Metals, Fibres and Dusts. 
Volume 100C: A Review of Human Carcinogens. Chapter on Asbestos (Chrysotile, Amosite, Crocidolite, 
Tremolite, Actinolite and Anthophyllite). International Agency for Research on Cancer (IARC). Published in 
Lyon, France. 2012. 








GIHN—Indoor Air Contaminants (September 2017) Page 55 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


Agency for Toxic Substances and Disease Registry (ATSDR). ATSDR Case Studies in Environmental Medicine. 
Asbestos Toxicity. https://www.atsdr.cdc.gov/csem/asbestos_2014/docs/asbestos.pdf. Published January 29, 
2014. Accessed July 11, 2017. 

World Health Organization (WHO). Asbestos: Elimination of Asbestos-Related Diseases.2014. Updated June 
2016. http://www.who.int/mediacentre/factsheets/fs343/en/. Accessed July 11, 2017. 

Pawelczyk A, Bozek F. Health Risk Associated with Airborne Asbestos. Environ Monit Assess. 2015;187(7):428. 
doi:10.1007/s10661-015-4614-3. 

Becklake MR. Asbestos-related Diseases of the Lung and Other Organs: Their Epidemiology and Implications 
for Clinical Practice. Am Rev Respir Dis. 1976;114(1):187—227. doi:10.1164/arrd.1976.114.1.187. 

Layton L. Authorities Worry that Many U.S. Schools Could Have Dangerous Asbestos. Washington Post. August 
5, 2015. https://www.washingtonpost.com/local/education/authorities-worry-that-many-us-schools-could- 
have-dangerous-asbestos/2015/08/05/5af96180-3b8e-11e5-9c2d- 

ed991d848c48 story.html?utm_term=.abb856ff054b. Accessed July 12, 2017. 

Gibbs, A. R. (1993). Pathology of Asbestos-associated Diseases. V. L. Roggli, S. D. Greenberg and P. C. Pratt. 
(Eds). Churchill Livingstone, Edinburgh, 1992. No. of pages: 416. Price; £86.50. ISBN: 0 316 75423 4. J Pathol. 
170:495. doi:10.1002/path.1711700417. 

World Health Organization (WHO). Air Quality Guidelines for Europe, Second Edition—Man-made Vitreous 
Fibers. WHO Regional Publications, European Series, No. 91. 
http://www.euro.who.int/__data/assets/pdf_file/0005/74732/E71922.pdf. Published 2000. 

Muscat JE, Wynder EL. Cigarette Smoking, Asbestos Exposure, and Malignant Mesothelioma. Cancer Res. May 
1, 1991;51(9):2263-2267. 

Agency for Toxic Substances and Disease Registry (ATSDR). Cigarette Smoking and Asbestos Exposure: Why is 
it a Problem? June 2006. 

Lacourt A, Leveque E, Guichard E, Gilg Soit Ilq A, Sylvestre MP, Leffondre K. Dose-time-response Association 
Between Occupational Asbestos Exposure and Pleural Mesothelioma. Occup Environ Med. 2017 May 13. 
doi:10.1136/oemed-2016-104133. 

Roggli VL, Sharma A, Butnor KJ, Sporn T, Vollmer RT. Malignant Mesothelioma and Occupational Exposure to 
Asbestos: A Clinicopathological Correlation of 1445 Cases. Ultrastruct Pathol. 2002 Mar-Apr;26 (2):55-65. 
doi:10.1080/01913120252959227. 

National Institute for Occupational Safety and Health (NIOSH). Workplace Exposure to Asbestos. DHHS (NIOSH) 
Publication No. 81-103. https://www.cdc.gov/niosh/docs/81-103/pdfs/81-103.pdf. Published April 1980. 
Merck Manual, Professional Version. Asbestosis. Last full review/revision May 2014. 

Vogelzang NJ, Rusthoven JJ, Symanowski J, et al. Phase II| Study of Pemetrexed in Combination with Cisplatin 
Versus Cisplatin Alone in Patients with Malignant Pleural Mesothelioma. J Clin Oncol. July 2003;21(14):2636- 
2644. doi:10.1200/JCO.2003.11.136. 

Beebe-Dimmer JL, Fryzek JP, Yee CL, et al. Mesothelioma in the United States: a Surveillance, Epidemiology, 
and End Results (SEER)—Medicare Investigation of Treatment Patterns and Overall Survival. Clin Epidemiol. 
2016 Oct 26;8:743-750. doi:10.2147/CLEP.S105396. 

D’Agostin F, de Michieli P, Negro C. Pleural Mesothelioma in Household Members of Asbestos-Exposed 
Workers in Friuli Venezia Giulia, Italy. Int J Occup Med Environ Health. 2017 May 8;30(3):419-431. 
doi:10.13075/ijomeh.1896.00890. 

Burke B. Shipyards, a Crucible for Tragedy: Part 1: How the War Created a Monster. The Virginian-Pilot. May 6, 
2001. 

Asbestos Nation. Asbestos Bans Around the World. http://www.asbestosnation.org/facts/asbestos-bans- 
around-the-world/. Accessed July 28, 2017. 

Mall R. Federal Government Taking Next Steps in Banning Asbestos to Protect Workers’ Health and Safety. 
Voice Online. July 13, 2017. http://www.voiceonline.com/government-asbestos-protect/. Accessed July 28, 
2017. 

Sri Lanka President to Ban Production of Asbestos in 2018. Gulf Times. August 30, 2015. http://www.gulf- 
times.com/story/453051/Sri-Lanka-president-to-ban-production-of-asbestos-. Accessed July 28, 2017. 
Al-Harthy A. No Delay, Asbestos Ban in Place, Says Ministry in Oman. Times of Oman. July 9, 2017. 
http://timesofoman.com/article/112535/Oman/Environment/No-delay-asbestos-ban-in-place-says-ministry- 
in-Oman. Accessed July 29, 2017. 





GIHN—Indoor Air Contaminants (September 2017) Page 56 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 
59. 


60. 


61. 


62. 
63. 


64. 


65. 


U.S. Environmental Protection Agency (EPA). U.S. Federal Bans on Asbestos. Last updated December 19, 2016. 
https://www.epa.gov/asbestos/us-federal-bans-asbestos. Accessed July 29, 2017. 

Genuis SJ, Kyrillos E. The Chemical Disruption of Human Metabolism. Toxicol Mech Methods. 2017:27(7)477- 
500. http://dx.doi.org/10.1080/15376516.2017.1323986. 

United Nations (UN). Globally Harmonized System of Classification and Labelling of Chemicals (GHS). Seventh 
Revised Edition. Published July 2017. 

U.S. Environmental Protection Agency (EPA). Pesticide Labels and GHS: Comparison and Samples. 
https://www.epa.gov/pesticide-labels/pesticide-labels-and-ghs-comparison-and-samples. Updated May 24, 
2017. Accessed July 29, 2017. 

Stapleton HM, Klosterhaus §, Keller A, et al. Identification of Flame Retardants in Polyurethane Foam Collected 
from Baby Products. Environ Sci Technol. 2011 Jun 15;45(12):5323-5331. doi:10.1021/es2007462. 

Ding JJ, Yang FX. Progress in Environmental Exposure of Organophosphate Flame Retardants. Zhonghua Yu 
Fang Yi Xue Za Zhi. 2017 Jun 6;51(6):570-576. 

Environmental Working Group (EWG). Almost Half of All Natural Personal Care Products Contain Known 
Carcinogen. March 14, 2008. http://www.ewg.org/news/testimony-official-correspondence/study-almost- 
half-all-%4E2%80%98natural%E2%80%99-personal-care-products#.WZhLDz6GPIV. Accessed July 15, 2017. 
Environmental Working Group (EWG). Children’s Bath Products Contaminated with Formaldehyde, 1,4- 
Dioxane. March 11, 2009. http://www.ewg.org/news/news-releases/2009/03/11/children%E2%80%99s-bath- 
products-contaminated-formaldehyde-14-dioxane#.WZhLYD6GPIU. Accessed July 15, 2017. 

Campaign for Safe Cosmetics. International Laws. http://www.safecosmetics.org/get-the- 
facts/regulations/international-laws/. Accessed July 16, 2017. 

US Senator Pressures FDA to Ban 1,4-Dioxane from Cosmetics. April 17, 2017. 
http://www.cosmeticsdesign.com/Regulation-Safety/US-senator-pressures-FDA-to-ban-1-4-Dioxane-from- 
cosmetics. Accessed July 16, 2017. 

Environmental Working Group (EWG). CDC: Americans Carry Body Burden of Toxic Sunscreen Chemical. Press 
release by EWG. March 25, 2008. http://www.ewg.org/news/testimony-official-correspondence/cdc- 
americans-carry-body-burden-toxic-sunscreen-chemical#.WZhMiD6GPIW. Accessed July 17, 2017. 

U.S. Centers for Disease Control and Prevention (CDC). Chapter 2, The Pretravel Consultation, Sun Exposure. 
Last updated May 31, 2017. https://wwwnc.cdc.gov/travel/yellowbook/2018/the-pre-travel-consultation/sun- 
exposure. Accessed July 17, 2017. 

U.S. Food and Drug Administration (FDA). Sunscreen: How to Help Protect Your Skin from the Sun. Last 
updated July 14, 2017. 
https://www.fda.gov/drugs/resourcesforyou/consumers/buyingusingmedicinesafely/understandingover-the- 
countermedicines/ucm239463.htm. Accessed July 18, 2017. 

Gilden RC, Huffling K, Sattler B. Pesticides and Health Risks. J Obstet Gyneco! Neonatal Nurs. January 
2010;39(1):103-110. doi:10.1111/j.1552-6909.2009.01092.x. 

Rea WJ, Butler JR, Laseter, JL, DeLeon IR. Pesticides and Brain Function Changes in a Controlled Environment. 
Clin Ecol. 1984,2(3):145-150. 

Miller GT. Spoolman S. Sustaining the Earth: 11th edition. Brooks Cole. Published January 1, 2014. 
Jeyaratnam J. Acute Pesticide Poisoning: A Major Global Health Problem. World Health Statist Quart. 
1990;43:139-144. 

Blair A, Malker H, Cantor KP, Burmeister L, Wiklund K. Cancer Among Farmers: A Review. Scand J Work Environ 
Health. 1985 Dec;11(6):397-407. 

Pesticide Action Network. Pesticides 101. http://www.panna.org/pesticides-big-picture/pesticides-101. 
Accessed July 20, 2017. 

Khuder SA , Mutgi AB. Meta-analyses of Multiple Myeloma and Farming. Am J Ind Med. 1997;32:510-16. 

Ma X, Buffler PA, Gunier RB, et al. Critical Windows of Exposure to Household Pesticides and the Risk of 
Childhood Leukemia. Environ Health Perspect. 2002;110:955- 60. 

Mabuchi K, Lilienfeld AM, Snell LM. Lung Cancer among Pesticide Workers Exposed to Inorganic Arsenicals. 
Arch Environ Health. 1979 Sep-Oct; 34(5):312-320. 

Donna A, Betta P, Robutti F, Crosignani P, Berrino F, Bellingeri D. Ovarian Mesothelial Tumors and Herbicides: 
A Case-control Study. Carcinogenesis. 1984 Jul;5(7):941- 42. 





GIHN—Indoor Air Contaminants (September 2017) Page 57 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


Sanborn M, Kerr KJ, Sanin LH, Cole DC, Bassil KL, Vakil C. Non-cancer Health Effects of Pesticides: Systematic 
Review and Implications for Family Doctors. Can Fam Physician. October 2007;53(10):1712—1720. 

Jurewicz J, Hanke W. Prenatal and Childhood Exposure to Pesticides and Neurobehavioral Development: 
Review of Epidemiological Studies. /nt J Occup Med Environ Health. 2008;21(2):121-132. 

World Health Organization (WHO). Acute Pesticide Poisoning: A Proposed Classification Tool. Bulletin of the 
World Health Organization, March 2008;86(3):205-209. 

Yimaer A, Chen G, Zhang M, Zhou L, Fang X, Jiang W. Childhood Pesticide Poisoning in Zhejiang, China: A 
Retrospective Analysis from 2006 to 2015. BMC Public Health. June 28, 2017. https://doi.org/10.1186/s12889- 
017-4505-3. 

U.S. Environmental Protection Agency (EPA). Application for Critical Use Exemption of Methyl Bromide for Pre 
Plant Use in the United States. OMB Control # 2060-0482. 

Alavanja, MCR. Pesticides Use and Exposure Extensive Worldwide. Rev Environ Health. 2009 Oct-Dec; 
24(4),303-309. 

U.S. Environmental Protection Agency (EPA). Chlorpyrifos. https://www.epa.gov/ingredients-used-pesticide- 
products/chlorpyrifos. Last updated April 26, 2017. Accessed July 23, 2017. 

U.S. Environmental Protection Agency (EPA). EPA Administrator Pruitt Denies Petition to Ban Widely Used 
Pesticide. March 29, 2017. https://www.epa.gov/newsreleases/epa-administrator-pruitt-denies-petition-ban- 
widely-used-pesticide-0. Accessed July 23, 2017. 

Narayan S, Liew Z, Paul K, et al. Household Organophosphorus Pesticide Use and Parkinson’s Disease. /nt J 
Epidemiol. 2013 Oct;42(5):1476-1485. 

What is Aerotoxic Syndrome? http://aerotoxic.org/about-aerotoxic-syndrome/. Accessed July 28, 2017. 
Winder C, Balouet J-C. Aerotoxic Syndrome: Adverse Health Effects Following Exposure to Jet Oil Mist During 
Commercial Flights. From: Eddington I, editor. Towards a Safe and Civil Society: Proceedings of the 
International Congress on Occupational Health Conference, held in Brisbane, Australia, 4-6 September 2000. 
de Graaf LJ, Hageman G, Gouders GC, Mulder MF. Aerotoxic Syndrome: Fact or Fiction? Ned Tijdschr 
Geneeskd. 2014;158:A6912. 

Harrison V, Ross SJM. An Emerging Concern: Toxic Fumes in Airplane Cabins. Cortex. January 2016:297-302. 
https://doi.org/10.1016/j.cortex.2015.11.014. 

Zhao Y, Dai B, Yu Q, SiH, Yu G. Numerical Simulation Study on Air Quality in Aircraft Cabins. J Environ Sci 
(China). 2017 Jun;56:52-61. doi:10.1016/j.jes.2016.03.034. 

World Health Organization (WHO). International Agency for Research on Cancer (IARC) Monographs Volume 
112: Evaluation of Five Organophosphate Insecticides and Herbicides. WHO press release, 20 March 2015. 
Samsel A, Seneff S. Glyphosate, Pathways to Modern Disease II: Celiac Sorue and Gluten Intolerance, 
Interdiscip Toxicol. 2013; 6(4):159-184. 

McLaughlin K. Pesticide that Poisoned Family on Caribbean Vacation and Left Two Sons in Critical Condition 
Also Found in Puerto Rico. Daily Mail. April 16, 2015. http://www.dailymail.co.uk/news/article- 
3042648/Pesticide-hurt-4-Virgin-Islands-Puerto-Rico.html. Accessed July 29, 2017. 

Shoichet CE, Ganim S. Terminix Fined $10 Million; Pesticide Poisoned Family in Virgin Islands. CVN News. 
March 30, 2016. http://www.cnn.com/2016/03/29/health/terminix-fined-virgin-islands-pesticide/index.html. 
Accessed July 29, 2017. 

The Virgin Islands Consortium. DOJ Files Suit Against Terminix. February 13, 2017. 
http://viconsortium.com/featured/d-o-j-files-suit-against-terminix/. Accessed July 29, 2017. 

Nair V. Huge Settlement for Family Sickened by Toxic Pesticide on Vacation. CBS News. August 2, 2016. 
https://www.cbsnews.com/news/87m-settlement-to-family-sickened-by-toxic-pesticide-terminix-on- 
vacation/. Accessed July 29, 2017. 

United Nations General Assembly. Report of the Special Rapporteur on the Right to Food. Published January 
24, 2017. 

U.S. Environmental Protection Agency (EPA). Integrated Pest Management (IPM) Principles. 
https://www.epa.gov/safepestcontrol/integrated-pest-management-ipm-principles. Last updated June 27, 
2017. Accessed July 25, 2017. 

U.S. General Services Administration (GSA). Integrated Pest Management. 
https://www.gsa.gov/portal/content/104931. Last reviewed July 1, 2016. Accessed July 25, 2017. 





GIHN—Indoor Air Contaminants (September 2017) Page 58 


89. University of California, Agriculture & Natural Resources. Statewide Integrated Pest Management Program. 
http://www2.ipm.ucanr.edu/WhatlsIPM/. Accessed July 26, 2017. 

90. U.S. Centers for Disease Control and Prevention (CDC). Indoor Environmental Quality Policy. CDC-SM-2009-01. 
CDC Office of Health and Safety, Office of the Director. Published June 22, 2009. 

91. Center for Health, Environment & Justice. PVC Policies Across the World. 
http://www.chej.org/pvcfactsheets/PVC_Policies_ Around_The_World.html. Accessed July 30, 2017. 

92. U.S. Consumer Product Safety Commission (CPSC). Chronic Hazard Advisory Panel on Phthalates and Phthalate 
Alternatives. July 2014. https://www.cpsc.gov/PageFiles/169876/CHAP-REPORT-FINAL.pdf. Accessed July 30, 
2017. 

93. Attina TM, Hauser R, Sathyanarayana S, et al. Exposure to Endocrine-Disrupting Chemicals in the USA: A 
Population-Based Disease Burden and Cost Analysis. The Lancet, Diabetes & Endocrinology. December 
2016;4(12): 996-1003. 

94. U.S. National Toxicology Program (NTP). Report on Carcinogens, Fourteenth Edition. Research Triangle Park, 
NC: U.S. Department of Health and Human Services, Public Health Service. http://ntp.niehs.nih.gov/go/roc14/. 
Published 2016. 

95. U.S. Environmental Protection Agency (EPA). Fact Sheet on Trichloroethylene (TCE). 
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/fact-sheet-trichloroethylene-tce#q1. 
Last updated April 18, 2017. Accessed July 30, 2017. 

96. Hiar C. Appropriators Target EPA Bid to Ban 2 Industrial Solvents. EE News. July 18, 2017. 
https://www.eenews.net/stories/1060057547. Accessed July 31, 2017. 

97. Rea WJ. Chemical Sensitivity, Vol. |. Mechanisms of Chemical Sensitivity. Boca Raton, FL: Lewis Publishers. 
1992;1:19-21. 

98. Rea WJ. Chemical Sensitivity. Volume I. Clean Living Makes Up 60-75% of Treatment. Boca Raton, FL Lewis 
Publishers. 1992. 

99. Miller CS. Chemical Hypersensitivity and Multiple Chemical Hypersensitivity Syndrome. Handbook of Olfaction 
and Gustation, 2nd edition. New York: Marcel Dekker, Inc. 2003. 

100. Miller CS. Toxicant-induced Loss of Tolerance-An emerging theory of disease? Environ Health Perspect 1997 
Mar;105 S:445-453. 

101.Miller CS. Chemical Intolerance: Words are Everything. The Human Ecologist. Winter 2008:13-17. 

102.Genuis SJ. Chemical Sensitivity: Pathophysiology or Pathopsychology? Clin Ther. 2013 May;35(5):572-7. 

103.Miller CS. Allergic to Life. Discover Magazine. November 2013. 

104.Rea WJ. History of Chemical Sensitivity and Diagnosis. Rev Environ Health. 2016. 

105.American Academy of Environmental Medicine (AAEM). Chemical Sensitivity. October 29, 2008. 

106.ET&T Indoor Environmental Surveys. Do You Know the Difference Between EMF and RF? November 26, 2014. 
http://www. etandt.com/news/do-you-know-the-difference-between-emf-and-rf/. Accessed July 16, 2017. 

107.Thorner, N. Smart Meter Dangers, Who Knew and Did Not Sound the Alarm? April 16, 2016. 
http://blog.heartland.org/2016/04/smart-meter-dangers-who-knew-and-did-not-sound-the-alarm/. Accessed 
July 16, 2017. 

108.EMF Scientist. International Appeal: Scientists Call for Protection from Non-ionizing Electromagnetic Field 
Exposure. May 11, 2015. https://skyvisionsolutions.files.wordpress.com/2015/05/emf-scientist-appeal-and- 
list-of-signatories.pdf. Accessed July 16, 2017. 

109.U.S. Federal Communications Commission (FCC). FCC Advances Procedures on RF Safety Rules. March 29, 
2013. https://www.fcc.gov/general/radio-frequency-safety-0. Accessed July 16, 2017. 

110.Alster N. Captured Agency: How the Federal Communications Commission is Dominated by the Industries it 
Presumably Regulates. Edmond J. Safra Center for Ethics, Harvard University. June 30, 2015. 

111.Camilla. Harvard University, Edmond J. Safra Center for Ethics, Issues Harsh Critique of the FCC, Calling the 
Regulator ‘Captured’ by the Wireless Industry. July 26, 2015. 
http://electromagnetichealth.org/electromagnetic-health-blog/report-norm-alster/. Accessed July 29, 2017. 

112.World Health Organization (WHO). Interphone Study Reports on Mobile Phone Use and Brain Cancer Risk. 
May 27, 2010. https://www.iarc.fr/en/media-centre/pr/2010/pdfs/pr200_E.pdf. Accessed July 26, 2017. 

113.Interlandi J. Government Study Finds Link Between Cell Phones and Cancer in Rats. May 26, 2017. 
https://www.consumerreports.org/cell-phones/government-to-announce-results-of-study-on-cell-phones- 
and-cancer-today/. Accessed July 26, 2017. 





GIHN—Indoor Air Contaminants (September 2017) Page 59 


114.Wyde M, Cest M, Blystone C, et al. Report of Partial Findings from the National Toxicology Program 
Carcinogenesis Studies of Cell Phone Radiofrequency Radiation in Hsd: Sprague Dawley SD rats (Whole Body 
Exposure). June 23, 2016. https://doi.org/10.1101/055699. 

115.Agency for Toxic Substances and Disease Registry (ATSDR). Toxic Substances Portal--Lead. ATSDR, Division of 
Toxicology and Environmental Medicine. https://www.atsdr.cdc.gov/substances/toxsubstance.asp Ptoxid=22. 
Last updated March 3, 2011. Accessed July 19, 2017. 

116.Povey D. Lead Poisoning: The Truth Behind Consumer Products and Legislation. Report from The Lead Group 
Inc. in Australia. July 2010. 
https://www.lead.org.au/Lead_ Poisoning _The_Truth_Behind_Consumer_Products_and_Legislation.pdf. 

117.City of Toronto. Environmental Pollutants. Lead: Consumer Products. Accessed July 19, 2017. 

118.New York State, Department of Health. Sources of Lead. Revised April 2010. 
https://www.health.ny.gov/environmental/lead/sources.htm. Accessed July 19, 2017. 

119.Zweifel H. Plastics Additives Handbook. Hanser Verlag. 2009. 

120.Amstock JS. Handbook of Glass in Construction. McGraw-Hill Professional. 1997:116-119. 

121.U.S. Department of Transportation, Federal Aviation Administration (FAA). Fact Sheet: Leaded Aviation Fuel 
and the Environment. June 19, 2013. https://www.faa.gov/news/fact_sheets/news_story.cfm?newsld=14754. 
Accessed July 20, 2017. 

122.U.S. Department of Transportation, Federal Aviation Administration (FAA). FAA Announces Finalists Working 
to Get the Lead out of General Aviation Fuel. March 29, 2016. 
https://www.faa.gov/news/press_releases/news_story.cfm?newsld=20154. Accessed July 20, 2017. 

123.International Lead Association. History of Lead. The Evolution of an Element. http://www. ila- 
lead.org/UserFiles/File/evolutionoftheElement.pdf. Accessed July 21, 2017. 

124.Markowitz F, Rosner D. Lead Wars: The Politics of Science and the Fate of America’s Children. Published August 
15, 2014. 

125.Moncrieff AA, et al. Lead Poisoning in Children. Archives of Disease in Childhood. 1964; 39(1). 

126.Bambach K, et al. The Plasma-Cell Partition of Blood Lead. J Pharmacol Exp Ther. 1942;76:326. 

127.Lord EE. Late Effects of Lead Poisoning on Mental Development. Amer J Dis Child. 1943;66:471. 

128.Byers RK. Lead Poisoning: Review of the Literature and Report on 45 Cases. Pediatrics. 1959;23:585. 

129.Chisolm JJ, Harrison HE. The Treatment of Acute Lead Encephalopathy in Children. Pediatrics. 1957;19(2). 

130.Lanphear B. Still Treating Lead Poisoning After All These Years. American Academy of Pediatrics, News & 
Journals. July 2017. 

131.The Lead Group Inc. Chronology of Leaded Gasoline: Leaded Petrol History. December 23, 2011. 
http://www. lead.org.au/Chronology-Making Leaded_Petrol_History.pdf. Accessed July 22, 2017. 

132.Karri SK, Saper RB, Kales SN. Lead Encephalopathy Due to Traditional Medicines. Current Drug Safety. 
2008;3(1)54-59. 

133.Flora SJ, Mittal M, Mehta A. Heavy Metal Induced Oxidative Stress & its Possible Reversal by Chelation 
Therapy. Indian J Med Res. October 2008;128 (4):501-523. 

134.Vodyanitskii YN. Contamination of Soils with Heavy Metals and Metalloids and its Ecological Hazard: Analytic 
Review. Eurasian Soil Science. July 2013;46(7):793-801. 

135.Casarett LJ, Klaassen CD, Doull J, (Editors). Toxic effects of metals. Casarett and Doull's Toxicology: The Basic 
Science of Poisons. 7th edition. McGraw-Hill Professional. 2007. 

136.Needleman, H. Lead poisoning. Ann Rev Med. 2004;55:209-222. 

137.Chisolm, JJ. Lead poisoning. In Crocetti, Barone, Oski’s Essential Pediatrics. 2nd edition. Lippincott Williams & 
Wilkins. 2004. 

138.Kosnett MJ. Lead. Brent’s Critical Care Toxicology: Diagnosis and Management of the Critically Poisoned 
Patient. Gulf Professional Publishing. 2005. 

139.Pearce, JMS. Burton's Line in Lead Poisoning. Eur Neurol. 2007;57(2):118-119. 

140.Mycyk M, Hryhorczuk D, Amitai Y. Lead. In Erickson, Ahrens, Aks, and Ling’s Pediatric Toxicology: Diagnosis 
and Management of the Poisoned Child. McGraw-Hill Professional, 2005. 

141.Patrick L. Lead Toxicity, A Review of the Literature. Part 1: Exposure, evaluation, and treatment. Alternative 
Medicine Review: A Journal of Clinical Therapeutics. 2006;11(1):2—22. 





GIHN—Indoor Air Contaminants (September 2017) Page 60 


142.Lanphear BP, Hornung R, Khoury J, Yolton K, Baghurst P, Bellinger DC, et al. Low-level Environmental Lead 
Exposure and Children's Intellectual Function: An International Pooled Analysis. Environ Health Perspect. 
2006;113(7):894-9. 

143.Koller K, Brown T, Spurgeon A, Levy L. Recent Developments in Low-Level Lead Exposure and Intellectual 
Impairment in Children. Environ Health Perspect. 2004 June;112(9):987—994. Published online April 28, 2004. 

144.Lidsky Tl, Schneider JS. Lead Neurotoxicity in Children: Basic Mechanisms and Clinical Correlates. Center for 
Trace Element Studies and Environmental Neurotoxicology. Jan. 2003;126(Pt 1):5-19. 

145.Morbidity Mortality Weekly Report (MMWR). Federally Assisted Housing Standards for Blood Lead Levels 
Aligned with CDC-Recommended Threshold. Morb Mortal Wkly Rep. 2017 Feb 10;66(5):147. 

146.Benfer E. Blame HUD for America’s Lead Epidemic. March 4, 2016. 
https://www.nytimes.com/2016/03/05/opinion/blame-hud-for-americas-lead- 
epidemic.html?ref=opinion&_r=1. Accessed July 25, 2017. 

147.Atkinson S, Davey M. 5 Charged with Involuntary Manslaughter in Flint Water Crisis. June 14, 2017. 
https://www.nytimes.com/2017/06/14/us/flint-water-crisis-manslaughter.html. Accessed July 25, 2017. 

148.Burneson E. Lead and Copper Rule Update (presentation). EPA Environmental Research Institute of the States, 
Office of Ground Water and Drinking Water. July 12, 2017. 

149.Underwriters Laboratory. Customer Information: Lead Restriction in Consumer Products in Market from June 
2016. http://germany.ul.com/en/news/customer-information-lead-restriction-in-consumer-products-in- 
market-from-june-2016/. Accessed July 26, 2017. 

150.Peters A, Veronesi B, Calderon-Garciduefias L, Gehr P, Chen LC, Geiser M, et al. Translocation and potential 
neurological effects of fine and ultrafine particles a critical update. Particle and Fibre Toxicology. 2006;3:13. 

151.Ostro B. Associations of Mortality with Long-Term Exposures to Fine and Ultrafine Particles, Species and 
Sources: Results from the California Teachers Study Cohort. Environ Health Perspect. June 2015;123(6). 

152.Kumar P, et al. Ultrafine Particles in Cities. Environ Int. May 2014;66:1-10. 

153.Terzano C, et al. Air Pollution Ultrafine Particles: Toxicity Beyond the Lung. European Review for Medical and 
Pharmacological Sciences. 2010;14:809-821. 

154.Smita S. Nanoparticles in the Environment: Assessment Using the Causal Diagram Approach. Environ Health. 
2012;11(Supplement 1). 

155.Hagman M. How Nanoparticles Flow Through the Environment. May 12, 2016. https://phys.org/news/2016- 
05-nanoparticles-environment.html. Accessed July 31, 2017. 

156.Ogden LE. Nanoparticles in the Environment: Tiny Size, Large Consequences? BioScience. March 2013;63(3). 

157.Thrasher JD. Fungi, Bacteria, Nano-particulates, Mycotoxins and Human Health in Water-Damaged Indoor 
Environments. Journal of Community and Public Health Nursing. 2016;2(2). 

158.International Energy Agency. Energy and Air Pollution 2016 — World Energy Outlook Special Report. June 27, 
2016. 

159.Rohde RA, Muller, RA. Air Pollution in China: Mapping of Concentrations and Sources. August 20, 2015, PLOS 
ONE 10(8): e€0135749. https://doi.org/10.1371/journal.pone.0135749. 

160.European Environment Agency (EEA). Environment and Human Health, Joint EEA-JRC report, EEA Report No 
5/2013, 2013a. 

161.European Environment Agency (EEA). Air Quality in Europe, 2016 Report. Published on November 23, 2016. 

162.Caiazzo F, Ashok A, Waitz IA, Yim SHL, Barrett SRH. Air Pollution and Early Deaths in the United States. Part |: 
Quantifying the Impact of Major Sectors in 2005. Atmos Environ. November 2013;79:198-208. 

163.Allen JG, MacNaughton P, Satish U, Santanam S, Vallarino J, Spengler JD. Associations of Cognitive Function 
Scores with Carbon Dioxide, Ventilation, and Volatile Organic Compound Exposures in Officer Workers: A 
Controlled Exposure Study of Green and Conventional Office Environments. Environ Health Perspect. June 
2016;124(6):805-812. http://dx.doi.org/10.1289/ehp.1510037. 

164.Satish U, Mendell MJ, Shekhar K, Hotchi T, Sullivan D, et al. ls CO2 an Indoor Pollutant? Direct Effects of Low- 
to-Moderate CO2 Concentrations on Human Decision-Making Performance? Environ Health Perspect. 
December 2012;120(12). doi:10.1289/ehp.1104789. 

165.Thom SR, Bhopale VM, Hu J, Yang M. Inflammatory Responses to Acute Elevations of Carbon Dioxide in Mice. J 
Appl Physiol (1985). 2017 Aug 1;123(2):297-302. 





GIHN—Indoor Air Contaminants (September 2017) Page 61 


166.Kenney K. School Spends $300k following Air Quality Citation. October 30, 2014. 
http://www.theindychannel.com/news/call-6-investigators/school-spends-300k-following-air-quality-citation. 
Accessed August 2, 2017. 

167.Omaye ST. Metabolic Modulation of Carbon Monoxide Toxicity. Toxicology. 2002;180 (2):139-150. 

168.Nelson LH. Carbon Monoxide. Goldfrank's Toxicologic Emergencies. (7th ed.). New York: McGraw-Hill. 
2002:1689-1704. 

169.Weaver LK. Clinical practice. Carbon Monoxide Poisoning. The New England Journal of Medicine. March 2009; 
360 (12): 1217-1225. 

170.Prockop LD, Chichkova RI. Carbon Monoxide Intoxication: An Updated Review. J Neurol Sci. November 
2007;262(1-2):122—130. 

171.Bronstein AC, Spyker DA, Cantilena LR Jr., Green JL, Rumack BH, Heard SE. American Association of Poison 
Control Centers 2007 Annual Report. December 2008. 

172.Hardy KR, Thom SR. Pathophysiology and Treatment of Carbon Monoxide Poisoning. J Toxicol Clin Toxicol. 
1994;32(6):613-629. 

173.Fawcett TA, Moon RE, Fracica PJ, Mebane GY, Theil DR, Piantadosi CA. Warehouse Workers' Headache. Carbon 
Monoxide Poisoning from Propane-fueled Forklifts. J Occup Med. January 1992;34 (1):12-15. 

174.Choi IS, Cheon HY. Delayed Movement Disorders after Carbon Monoxide Poisoning. Eur Neurol. 
1999;42(3):141-4. 

175.Donnay A. Background on Sources, Symptoms, Biomarkers and Treatment of Chronic Carbon Monoxide 
Poisoning. Last updated October 26, 2006. http://www.mcsrr.org/resources/articles/P11.html. Accessed 
August 2, 2017. 

176.Helgeson SA, Wilson ME, Guru PK. Normal Carboxyhaemoglobin Level in Carbon Monoxide Poisoning Treated 
with Hyperbaric Oxygen. BMJ Case Rep. 2017 Jul 24. doi:10.1136/bcr-2017-221174. 

177.Raub JA, Mathieu-Nolf M, Hampson NB, Thom SR. Carbon monoxide poisoning--a public health perspective. 
Toxicology. April 2000;145(1):1—14. 

178.Rose JJ, Wang L, Xu Q, McTiernan CF, Shiva S, Tejero J, Gladwin MT. Carbon Monoxide Poisoning: 
Pathogenesis, Management and Future Directions of Therapy. American Thoracic Society, ATS Journals. March 
1, 2017;195(5). 

179.Maines MD. Heme Oxygenase: Function, Multiplicity, Regulatory Mechanisms, and Clinical Applications. FASEB 
J. 1988 Jul;2(10):2557-68. 

180.World Health Organization (WHO). WHO Indoor Air Quality Guidelines: Household Fuel Combustion. Published 
2014. 

181.Mitter SS, Vedanthan R, Islami F, Pourshams A, Knademi H, Kamangar F, et al. Household Fuel Use and 
Cardiovascular Disease Mortality: Golsetan Cohort Study. Circulation. 2016 Jun 14;133(24):2360-2369. 
doi:10.1161/CIRCULATIONAHA.115.020288. 

182.Malouf A, Wimberly D. The Health Hazards of Natural Gas. Summer 2001. 
http://www.environmentalhealth.ca/summerO1gas.html. Accessed August 3, 2017. 

183.Nicole W. Cooking Up Indoor Air Pollution: Emissions from Natural Gas Stoves. Environ Health Perspect. 
January 2014;122(1). doi:10.1289/ehp.122-A27. 

184.Logue JM, Klepeis NE, Lobscheid AB, Singer BC. Pollutant Exposures from Natural Gas Cooking Burners: A 
Simulation-Based Assessment for Southern California. Environ Health Perspect. January 2014;122(1). 

185.World Health Organization (WHO). Air Quality Guidelines, Second Edition; Chapter 7.1: Nitrogen Dioxide. 
2000. 

186.Health Canada. Human Health Risk Assessment for Ambient Nitrogen Dioxide. Published by Health Canada. 
May 13, 2016. 

187.Belanger K, Holford TR, Gent JF, Hill ME, Kezik, JM, Leaderer BP. Household Levels of Nitrogen Dioxide and 
Pediatric Asthma Severity. Epidemiology. 2013 Mar;24(2):320-330. 

188.Dehghani M, Keshtgar L, Javaheri MR, et al. The Effects of Air Pollutants on the Mortality Rate of Lung Cancer 
and Leukemia. Mol Med Rep. 2017 May;15(5):3390-3397. doi:10.3892/mmr.2017.6387. 

189.World Health Organization (WHO). Indoor Smoke from Solid Fuels: Assessing the Environmental Burden of 
Disease. July 2017. 

190.Komalkirti A, Salvi S. Household Air Pollution and Its Effects on Health. F1000 Faculty Rev_2593. 2016 Oct 28. 
doi:10.12688/f1000research. 7552.1. 





GIHN—Indoor Air Contaminants (September 2017) Page 62 


191.U.S. Food and Drug Administration (FDA). Cigarettes. 
https://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm482563.htm. Last 
updated July 27, 2017. Accessed July 23, 2017. 

192.U.S. Department of Health and Human Services (DHHS). The 2004 Surgeon General’s Report — The Health 
Consequences of Smoking; What it Means to You. DHHS: Centers for Disease Control and Prevention (CDC), 
National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health. 
Published 2014. 

193.American Cancer Society. Tobacco and Cancer. https://www.cancer.org/cancer/cancer-causes/tobacco-and- 
cancer.html. Accessed July 23, 2017. 

194.Boyd K. Smoking and Eye Disease. April 27, 2017. https://www.aao.org/eye-health/tips-prevention/smokers. 
Accessed July 23, 2017. 

195.American Pregnancy Association. Smoking During Pregnancy. http://americanpregnancy.org/pregnancy- 
health/smoking-during-pregnancy/. Last updated April 12, 2017. Accessed July 23, 2017. 

196.World Health Organization (WHO). Tobacco Fact Sheet. 
http://www.who.int/mediacentre/factsheets/fs339/en/. Updated May 2017. Accessed July 24, 2017. 

197.American Cancer Society. Health Risks of Smoking Tobacco. https://www.cancer.org/cancer/cancer- 
causes/tobacco-and-cancer/health-risks-of-smoking-tobacco.html. Last revised November 12, 2015. Accessed 
July 24, 2017. 

198.Be Tobacco Free. Tobacco Facts and Figures. https://betobaccofree.hhs.gov/about-tobacco/facts- 
figures/index.html. Accessed July 24, 2017. 

199.U.S. Centers for Disease Control and Prevention (CDC). Economic Costs Associated with Smoking. 
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/economics/econ_facts/index.htm#costs. Last 
updated June 16, 2017. Accessed July 25, 2017. 

200.U.S. Centers for Disease Control and Prevention (CDC). Tobacco-Related Spending. Last updated June 16, 2017. 
Accessed July 25, 2017. 

201.U.S. Centers for Disease Control and Prevention (CDC). Tobacco Sales. Last updated June 16, 2017. Accessed 
July 25, 2017. 

202.National Toxicology Program (NTP). Report on Carcinogens, Fourteenth Edition. November 3, 2016. 

203.U.S. Food and Drug Administration (FDA). Chemicals in Cigarettes: From Plant to Product to Puff. 
https://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm535235.htm. Last 
updated June 27, 2017. Accessed July 25, 2017. 

204.World Health Organization (WHO). Worldwide Burden of Disease from Exposure to Secondhand Smoke: a 
retrospective analysis of data from 192 countries. The Lancet. Published November 26, 2010. 

205.U.S. Centers for Disease Control and Prevention (CDC). Economic Costs Associated with Smoking. Last updated 
June 16, 2017. Accessed July 25, 2017. 

206.American Cancer Society. Health Risks of Secondhand Smoke. Last updated November 13, 2015. Accessed July 
26, 2017. 

207.Hays JT. What is Thirdhand Smoke, and Why is it a Concern? July 13, 2017. 
http://www. mayoclinic.org/healthy-lifestyle/adult-health/expert-answers/third-hand-smoke/faq-20057791. 
Accessed July 26, 2017. 

208.Martins-Green M, Adhami N, Frankos M, et al. Cigarette Smoke Toxins Deposited on Surfaces: Implications for 
Human Health. PLOS ONE, 2014;9(1):e86391. https://doi.org/10.1371/journal.pone.0086391. 

209.U.S. Food and Drug Administration (FDA). Vapors, E-Cigarettes, and other Electronic Nicotine Delivery Systems 
(ENDS). https://www.fda.gov/tobaccoproducts/labeling/productsingredientscomponents/ucm456610.htm. 
Last updated April 18, 2017. Accessed July 27, 2017. 

210.U.S. Food and Drug Administration (FDA). Deeming Tobacco Products to be Subject to the Federal Food, Drug 
and Cosmetic Act, as Amended by the Family Smoking Prevention and Tobacco Control Act; Restrictions on the 
Sale and Distribution of Tobacco Products and Required Warning Statements for Tobacco Products. May 10, 
2016. https://www.federalregister.gov/documents/2016/05/10/2016-10685/deeming-tobacco-products-to- 
be-subject-to-the-federal-food-drug-and-cosmetic-act-as-amended-by-the#h-57. Accessed July 27, 2017. 

211.American Lung Association. E-cigarettes and Lung Health. http://www.lung.org/stop-smoking/smoking- 
facts/e-cigarettes-and-lung-health.html. Last updated December 8, 2016. Accessed July 28, 2017. 





GIHN—Indoor Air Contaminants (September 2017) Page 63 


212.Clarke T. U.S. Proposes Cigarette Nicotine Cut, Shift Toward E-Cigarettes. July 28, 2017. 
https://www.reuters.com/article/us-fda-tobacco-regulation-idUSKBN1AD1VW. Accessed July 28, 2017. 

213.McGinley L, Wan W. FDA to Delay E-Cigarette Rules for Years and Explore Reducing Nicotine in Conventional 
Cigarettes. https://www.washingtonpost.com/news/to-your-health/wp/2017/07/28/fda-delay-e-cigarette- 
rules-years-explore-reducing-nicotine-conventional-cigarettes/?utm_term=.916ad2138c7b. July 28, 2017. 
Accessed July 28, 2017. 

214.U.S. Food and Drug Administration (FDA). FDA Announces Comprehensive Regulatory Plan to Shift Trajectory 
of Tobacco-Related Disease, Death. 
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm568923.htm. July 28, 2017. Accessed 
July 28, 2017. 

215.U.S. Department of Health and Human Services (DHHS). E-Cigarette Use among Youth and Young Adults: A 
Report of the Surgeon General. 2016. 

216.Cama T. Court Upholds Rule Banning Vaping on Airplanes. http://thehill.com/policy/transportation/343125- 
court-upholds-obama-rule-banning-vaping-on-airplanes. July 21, 2017. Accessed July 28, 2017. 

217.World Health Organization (WHO). Should E-cigarette Use be Included in Indoor Smoking Bans? Bulletin of the 
World Health Organization. July 2017;95(7): 481-544. Published April 28, 2017. 
http://dx.doi.org/10.2471/BLT.16.186536. 

218.Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profile for Radon. U.S. Public Health 
Service, in Collaboration with U.S. Environmental Protection Agency (EPA). Published December 1990. 

219.Darby S, Hill D, Doll R. Radon: a likely carcinogen at all exposures. Ann Oncol. 2005;12(10):1341. 

220.Gawelek E, Drozdzowska B, Fuchs A. Radon as a Risk Factor of Lung Cancer. Przeq/ Epidemio!. 2017;71(1):90- 
98. 

221.Grundy A, Brand K, Khandwala F, et al. Lung Cancer Incidence Attributable to Residential Radon Exposure. 
CMAJ Open. 2017 Jun 28;5(2):E529-E534. doi:10.9778/cmajo.20160053. 

222.Radon Fact Sheet. http://www.radon.com/radon_facts/. July 2017. Accessed July 30, 2017. 

223.U.S. Environmental Protection Agency (EPA). Report: EPA Assessment of Risks from Radon in Homes. [EPA 
402-R-03-003]. June 2003. 

224.U.S. Environmental Protection Agency (EPA). Basic Radon Facts. February 2013. 

225.U.S. Environmental Protection Agency (EPA). A Citizen’s Guide to Radon: The Guide to Protecting Yourself and 
Your Family from Radon. December 2016. 

226.U.S. Environmental Protection Agency (EPA). Radon Risk if You Smoke. https://www.epa.gov/radon/health- 
risk-radon#riskcharts. Last updated April 19, 2017. Accessed July 30, 2017. 

227.U.S. Environmental Protection Agency (EPA). Radon. https://www.epa.gov/radon. Last updated April 19, 2017. 
Accessed July 30, 2017. 

228.U.S. Environmental Protection Agency (EPA). Consumer’s Guide to Radon Reduction: How to Fix Your Home. 
December 2016. 

229.Blanco-Rodriguez P, Fernandez-Serantes LA, Otero-Pazos A, Calvo-Rolle JL, de Cox Juez FJ. Radon Mitigation 
Approach in a Laboratory Measurement Room. Sensors (Basel). 2017 May 11;17(5). doi:10.3390/s17051090. 

230.Agency for Toxic Substances & Disease Registry (ATSDR). Toxic Substances Portal: Volatile Organic 
Compounds. https://www.atsdr.cdc.gov/substances/toxchemicallisting.asp ?sysid=7. Last updated August 14, 
2008. Accessed July 31, 2017. 

231.U.S. Environmental Protection Agency (EPA). Volatile Organic Compounds’ Impact on Indoor Air Quality. 
https://www.epa.gov/indoor-air-quality-iaq/volatile-organic-compounds-impact-indoor-air-quality. Last 
updated April 19, 2017. Accessed July 31, 2017. 

232.Wang S, Ang HM, Tade MO. Volatile Organic Compounds in Indoor Environment and Photocatalytic Oxidation: 
State of the Art. Environ Int. 2007;33(5):694-705. 

233.Volatile Organic Compounds. https://toxtown.nlm.nih.gov/text_version/chemicals.php?id=31. Last updated 
February 1, 2017. Accessed July 31, 2017. 

234.Jones AP. Indoor air quality and health. Atmos Environ. 1999;33(28):4535-4564. 
https://doi.org/10.1016/S1352-2310(99)00272-1. 

235.lrigaray P, Newby JA, Clapp R, et al. Lifestyle-related Factors and Environmental Agents Causing Cancer: An 
overview. Biomedicine & Pharmacotherapy. 2007;61(10):640-658. doi:10.1016/j.biopha.2007.10.006. 





GIHN—Indoor Air Contaminants (September 2017) Page 64 


236.Smielowska M, Marc M, Zabiegala B. Indoor Air Quality in Public Utility Environments. Environ Sci Pollut Res 
Int. 2017;24(12):11166-11176. doi:10.1007/s11356-017-8567-7. 

237.Silent Menace. Air Fresheners: The Dangers of Indoor Chemical Pollution. Article on silentmenace.com, n.d. 

238.Natural Resources Defense Council (NRDC). Protect Your Family from the Hidden Hazards in Air Fresheners. 
NRDC Health Facts. Published September 2007. 

239.Kim S, Hong SH, Bong CK, Cho MH. Characterization of Air Freshener Emission: The Potential Health Effects. J 
Toxicol Sci. 2015;40(5):535-50. doi:10.2131/jts.40.535. 

240.Steinemann A. Top Ten Questions Concerning Air Fresheners and Indoor Built Environments. Building and 
Environment. 2017;111:279-284. https://doi.org/10.1016/j.buildenv.2016.11.009. 

241.Anderson RC, Anderson JH. Toxic Effects of Air Freshener Emissions. Arch Environ Health. 1997 Nov-Dec; 
52(6):433-41. doi:10.1080/00039899709602222. 

242.U.S. Patent. Fragrance-Emitting Container. https://www.google.com/patents/US5165603. Published 
November 24, 1992. 

243.National Cancer Institute. Formaldehyde Added to Human Carcinogen List. Published November 2011. 

244.Kilburn KH, Seidman BC, Warshaw R. Neurobehavioral and Respiratory Symptoms of Formaldehyde and Xylene 
Exposure in Histology Technicians. Arch Environ Health. 1985 Jul-Aug;40(4):229-233. 

245.Kilburn KH, Warshaw R, Thornton JC. Formaldehyde Impairs Memory, Equilibrium and Dexterity in Histology 
Technicians: effects which persist for days after exposure. Arch Environ Health. 1987 Mar-Apr;42(2):117-120. 

246.Kilburn KH, Warshaw R, Thornton JC. Pulmonary Function in Histology Technicians Compared with Women 
from Michigan: Effects of Chronic Low Dose of Formaldehyde on a National Sample of Women. Br J Ind Med. 
1990 May;47(5):358-360. 

247.Madison RE, Broughton A, Thrasher JD. Immunologic Biomarkers Associated with an Acute Exposure to 
Exothermic Byproducts of an Ureaformaldehyde Spill. Environ Health Perspect. 1991 Aug;94:219-223. 

248.Thrasher JD, Broughton A, Madison R. Immune Activation and Autoantibodies in Humans with Long-term 
Inhalation Exposure to Formaldehyde. Arch Environ Health. 1990 Jul-Aug;45(4):217-223. 
doi:10.1080/00039896.1990.9940805. 

249.Thrasher JD, Kilburn KH. Embryo Toxicity and Teratogenicity of Formaldehyde. Arch Environ Health. 2001 Jul- 
Aug;56(4):300-311. doi:10.1080/00039890109604460 

250.Murphy MW, Lando JF, Kieszak SM, et al. Formaldehyde Levels in FEMA-supplied Travel Trailers, Park Models, 
and Mobile Homes in Louisiana and Mississippi. Indoor Air. 2013 April;23(2):134-41. doi:10.1111/j.1600- 
0668.2012.00800.x. 

251.Offermann FJ. Formaldehyde Emission Rates from Lumber Liquidators Laminate Flooring Manufactured in 
China. Indoor Air Conference 2016, Ghent, Belgium. July 2016. 

252.Steinemann A. Fragranced Consumer Products: Exposures and Effects from Emissions. Air Qual Atmos Health. 
2016;9:861-866. 

253.PInkas A, Goncalves CL, Aschner M. Neurotoxicity of Fragrance Compounds: A Review. Environ Res. 2017 
Oct;158:342-349. doi:10.1016/j.envres.2017.06.035. 

254.Caress SM, Prevalence of Fragrance Sensitivity in the American Population. J Environ Health. 2009 Mar; 
71(7):46-50. 

255.Steinemann A. Health and Societal Effects from Exposure to Fragranced Consumer Products. Prev Med Rep. 
2016 Nov 14;5:45-47. doi:10.1016/j.pmedr.2016.11.011. 

256.National Association for Holistic Aromatherapy. Exploring Aromatherapy: Factors that Influence the Safety of 
Essential Oils. https://naha.org/explore-aromatherapy. Accessed August 3, 2017. 

257.WebMD. Aromatherapy and Essential Oils. http://www.webmd.com/cancer/tc/aromatherapy-and-essential- 
oils-pdq-complementary-and-alternative-medicine---patient-information-nci-questions-and-answers-about- 
aromatherapy. Accessed August 3. 2017. 

258.National Cancer Institute. Aromatherapy and Essential Oils: Questions and Answers about Aromatherapy. 
https://www.cancer.gov/about-cancer/treatment/cam/patient/aromatherapy-pdq. Updated June 9, 2017. 
Accessed August 3, 2017. 

259.Best Health Magazine. The Truth About Fragrance Sensitivity. http://www. besthealthmag.ca/best- 
looks/beauty/fragrance-sensitivity/. March/April 2009. Accessed August 3, 2017. 

260.DeVader, C. Fragrance in the Workplace: What Managers Need to Know. Journal of Management and 
Marketing Research. 2010:1-17. 





GIHN—Indoor Air Contaminants (September 2017) Page 65 


261.Weinberg JL, Flattery J, Harrison R. Fragrances and Work-Related Asthma: California Surveillance Data, 1993- 
2012. J Asthma. 2017 Mar 23:1-10. doi:10.1080/02770903.2017.1299755. 

262.Labor Law Center. New ADA Guidelines for Fragrance Sensitivity. https://www.laborlawcenter.com/education- 
center/new-ada-guidelines-for-fragrance-sensitivity/. May 16, 2016. Accessed August 5, 2017. 

263.Job Accommodation Network (JAN). Accommodation and Compliance Series: Employees with Fragrance 
Sensitivity. https://askjan.org/media/downloads/FragranceA&CSeries.pdf. Last updated March 13, 2013. 
Accessed August 5, 2017. 

264.Garcia-Hidalgo E, von-Goetz N, Siegrist M, Hungerbuhler K. Use-Patterns of Personal Care and Household 
Cleaning Products in Switzerland. Food Chem Toxicol. January 2017;99:24-39. doi:10.1016/j.fct.2016.10.030. 

265.Wallner P, Kundi M, Hohenblum P, Scharf S, Hutter HP. Phthalate Metabolites, Consumer Habits and Health 
Effects. Int J Environ Res Public Health. 2016 Jul 15;13(7). doi:10.3390/ijerph13070717. 

266.Calafat AM, Valentin-Blasini L, Ye X. Trends in Exposure to Chemicals in Personal Care and Consumer Products. 
Curr Environ Health Rpt. 2015 Dec;2(4):348-355. doi:10.1007/s40572-015-0065-9. 

267.Ginsberg GL, Balk SJ. Consumer Products as Sources of Chemical Exposures to Children: Case Study of 
Triclosan. Curr Opin Pediatr. 2016 April;28(2):235-42. doi:10.1097/MOP.0000000000000329. 

268.Steinemann A. From Shelf to Sound: Hidden and Hazardous Chemicals in Everyday Products. Presentation. 
February 18, 2009. 

269.Environmental Working Group. EWG Cleaners Database: Hall of Shame. Published 2012. 

270.Kilburn KH, Warshaw RH. Hydrogen Sulfide and Reduced-sulfur Gases Adversely Affect Neurophysiological 
Functions. Toxicol Ind Health. 1995;11:185-19. 

271.Kilburn KH. Evaluating Health Effects from Exposure to Hydrogen Sulfide: Central Nervous System Dysfunction. 
Environ Epidemiol Toxicol. 1999;1:207. 

272.Kilourn KH, Thrasher JD, Gray MR. Low Level Hydrogen Sulfide and Central Nervous System Dysfunction. 
Toxicol Indust Health. 2010 Aug;26(7)387-405. doi:10.1177/0748233710369126. 

273.Legator MS, Singleton CR, Morris DL, Phillips DL. Health Effects from Chronic Low Level Exposure to Hydrogen 
Sulfide. Arch Environ Health. 2001 Mar-Apr;56(2):123-131. doi:10.1080/00039890109604063. 

274.Tvedt B, Skyberg K, Aaserud O, Hobbesland A, Mathiesen T. Brain Damage Caused by Hydrogen Sulfide: A 
Follow-up Study of Six Patients. Am J Ind Med. 1991;20(1):91-101. 

275.Truong DH, Eghbal MA, Hindmarsh W, Roth SH, O’Brien PJ. Molecular Mechanisms of Hydrogen Sulfide 
Toxicity. Drug Metab Rev. 2006;36:733-744. doi:10.1080/03602530600959607. 

276.Solnyshkova TG. Demyelination of Nerve Fibers in the Central Nervous System Caused by Chronic Exposure to 
Natural Hydrogen Sulfide-containing Gas. Bull Exp Biol Med. 2003 Oct;136(4):328-32. 

277.Solnyshkova TG1, Shakhlamov VA. Ultrastructural and Morphometric Characteristics of Nerve Cells and 
Myelinated Fibers in the Cerebral Cortex after Chronic Exposure to Natural Gas Containing Hydrogen Sulfide in 
Low Concentrations. Bull Exp Biol Med. 2002 Oct;134(4):411-413. 

278.Rumbeiha W, Whitley E, Anantharam P, Kim DS, Kanthasamy A. Acute Hydrogen Sulfide-induced 
Neuropathology and Neurological Sequelae: Challenges for Translational Neuroprotective Research. Ann N Y 
Acad Sci. 2016 Aug;1378(1):5-16. doi:10.1111/nyas.13148. 

279.Hooper DG, Shane J, Straus DC, et al. Isolation of Sulfur Reducing Bacteria and Oxidizing Bacteria Found in 
Contaminated Drywall. Int. J. Mol Sci. 2010 Feb 5;11(2):647-655. doi:10.3390/ijms11020647. 

280.Allen JG, Macintosh DL, Saltzman LE, et al. Elevated Corrosion Rates and Hydrogen Sulfide in Homes with 
Chinese Drywall. Sci Total Environ. 2012 Jun 1;426:113-119. doi:10.1016/j.scitotenv.2012.01.067. 

281.Allen G. Toxic Chinese Drywall Creates a Housing Disaster. 
http://www.npr.org/templates/story/story.php?storyld=114182073. October 27, 2009. Accessed August 7, 
2017. 





GIHN—Indoor Air Contaminants (September 2017) Page 66 


